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THREE CARRIER MYTHS. 

With Notes and Comments, 

By the Rev. Father Morice, O.M.I. 

\^Read 2nd November, i8g^.'] 

INTRODUCTION. 

In point of length and general diffusion, the most important of the 
legends current among the Carrier Indians is that which records the 
adventures and many deeds of gstas, their national culture hero. But 
it cannot be described as a Carrier legend : it is merely a Carrier version 
of a myth which is the original property of the Pacific Coast Indians. 
Barring some details due mainly to local colouring, its chief incidents are 
identical, and its hero is but a counterfeit of the Y6tl of the Clingit, the 
Ni-kil-stlas of the Haida and the Kaneakeluh of the Kwakwiutl. Hence^ 
as my studies have so far had for objective the distinctive traits of 
strictly D^n<5 life and the morphology of the D^n^ languages, I do not 
acknowledge myself open to the charge of negligence in not having, to 
this day, collected more than fragments of that story. 

It were tedious, as well as unprofitable, to repeat here what I have said 
in my former essays of the mixed origin of the Carrier sociology and 
mythology^ It must suffice to remark that better opportunities and 
prolonged investigations have not changed by the length of one iota my 
convictions in that respect. Even one of the three legends which I now 
introduce to the lovers of folk-lore, the second, has but a dubiously 
T>6n€ origin. I find no equivalent of it in the collection of the " 'Ira- 
ditions indiennes du Canada Nord-Ouest" published in 1888 by the Abb^ 
E. Petitot^ Yet its details and intrinsic features would seem genuinely 
Carrier. 

With the exception of the third, which is widely diffused among 
different D6n^ tribes, none of them has, in the eyes of the natives, any 
paramount importance. If I single them out among the others which I 

*Are the Carrier Sociology and Mythology indigenous or exotic? Trans. Royal Soc. 
Canada, Sect. II, XS92. 

'Alen9on, £. Renaud de Broise, Place d'Armes, 5. 
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have transcribed, it is because I think that, though each of them is given 
the outward garb of an apologue, the events they refer to can, without 
exaggeration, be considered as endowing them with the character more 
of traditions than of myths properly speaking. My meaning will become 
more apparent from a perusal of the comments wherewith I have ventured 
to accompany them. 

These, I fully expect, will find many an incredulous reader, when they 
do not excite the supercilious pity of the modern critic. Speaking of 
the Vedas and the Rigveda is much more fashionable in certain circles 
than quoting the Bible and referring to the momentous events mentioned 
in Moses' Genesis. Another school of folk-lorists would also see in the 
native American myths nothing but personifications of natural phe- 
nomena. But I cannot help thinking that the latter's ingenuity would 
have to be exercised to a rather remarkable degree if they were looking, 
as they are wont, to the following detailed legends for a figurative ac- 
count, say, of the daily conflict between light and darkness or some other 
physical phenomenon. As to the former, I suppose one may always be 
permitted to refer to the Biblical narratives, were it only as to historical 
chronicles, independently of the inspired character of their authors. 

Moreover, it is but just to add that most of my commentaries are 
merely hints thrown out more in the shape of queries than as incontro- 
vertible facts. Attempts at identifications, I know, are generally danger- 
ous, especially when their basis is such vague and disconnected elements 
as those furnished by the stories upon which the present paper is founded. 
Yet these stories contain a few points v/hich, to my mind, are not without 
significance, and these I shall try to bring out in all sincerity. I am 
wedded to no pet theory as to the origin of our Indians, and this freedom 
from preconceived ideas leaves me so much the more at liberty to speak 
out my mind frankly. 

To the proper understanding of an aboriginal myth's meaning, one 
should not forget that the native chronicles have absolutely no regard for 
chronology and very little, indeed, for consistency. They abound in 
anachronisms no less than in synchronisms ; and no wonder. A people 
having no written literature cannot be expected to have preserved in 
narratives handed down by word of mouth only the exact order of 
events. Furthermore, the real facts thereby related are almost invariably 
hidden under a thick veil of details more or less puerile, and these de- 
tciils are always coloured after the particular environment of the tribe. 
The human mind cannot grasp or imagine that a duplicate of which the 
eyes have never seen in whole or, separately, in its component parts. 
Therefore one cannot reasonably exact from a native story a correct ac- 
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■count of things the like of which the narrator has not seen. Such long 
ages have elapsed since the events hinted at have occurred and so many 
generations of aborigines have been accustomed to the mode of life of 
their present descendants that it is but in order to be indulgent when it 
is a matter of detail. 

One and the same personage is also often made to play the role of 
various historical heroes, as we shall see further on. 

Another point of mythological exegesis which it is hardly necessary to 
mention is that when the narrative, turning into an apologue, introduces 
animal characters, these are not, of course, to be takjen literally. 

There is also a last point which might be noted here, that relative to 
the mystic or sacred numbers of some myths. But this will be found 
explained at length in the course of my remarks on our first legend. 

The Carrier stories are generally much more elaborate and longer than 
those current among the Eastern D6n<§s. They evidence also a tendency 
to become apologues or allegories not to be found in their Eastern 
counterparts. Must this be regarded as a mark of a more cultivated 
mind and consequently of later origin, or should their very completeness 
be looked at rather as indicative of greater purity ? This I leave to the 
reader to decide. 

A word now as to the way the texts have been collected. Most 
published accounts of native legends purport to be the English version of 
the words of some old Indian written on dictation bv the transcriber. I 
tried this system when I resided among the Tsi[>joh'tin some twelve years 
ago, but the results were most unsatisfactory. I could find no Indian 
clever enough to dictate to me without interruptions, repetitions or 
omissions, any single legend. Therefore it is but fair that I should give 
an idea of my present mode of transcribing aboriginal myths, so that the 
reader may be in a position to gauge the degree of accuracy of the 
following texts. 

I have a reliable Indian narrate me as clearly as possible the whole of 
one myth (when this is not too long) in his native language. I then 
repeat as verbatim as I can what I have heard, subject to corrections 
when such may be necessary, and then I write down the whole in Indian. 
My last step is generally to read out my version in the hope of provoking 
further notices of inaccuracies. 

This mode of gathering native legends may appear rather loose and 
fanciful. Yet it is but justice to myself, no less than to the present ver- 
sions, to remark that, as I speak Carrier more fluently than English or 
even than my native French, my thoughts are generally through the 
channel of the aboriginal idiom, so that I find no great difficulty in 
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repeating, and afterwards in writing down in almost the same terms what 
has been told me. This method has also the advantage of preventing the 
narrative from being cut up in those short, half-line sentences common ta 
the stories transcribed on dictation, and which some may wrongly believe 
to be the normal condition of Indian phraseology. 

The English translations of the following legends have been made in 
as simple a style and as literal as was possible consistently with in- 
telligibility and clearness of expression. Hence the quaintness of some 
passages. 

I.— PURSUED BY THEIR MOTHER'S HEAD. 

Told by Uzette Elmok^ of Stella ( West End of Lake Fraser). 

A man was living with^ a woman. He always slept away from her 
whenever he was preparing his traps'-, and he observed faithfully all the 
ancient prescriptions. Yet he could catch no game. Animals wanted 
him not^ ; they all avoided his traps. Each time that he returned home 
from a visit to his traps he found his wife with her face painted and her 
hair carefully combed. 

One day that he had left as usual, he spied her from afar, and noticed 
her painting her face and carefully combing her hair. Then she set out 
for a tree, dried up yet standing*. Once she had reached its base, she 
seized a stick and therewith struck the tree several blows. Presently 
two big serpents crept down from the top of the tree and knew her^ 

Now that he knew why game avoided his traps, her husband returned 
home unseen by her, and there arrived, he spoke not a word. But 
shortly after, he took a big knife, concealed it in his bosom ^ and made 
for the dried-up tree. Then he did as he had seen his wife do, struck 
the tree with a stick and when the two big serpents had come down 
creeping on him, he cut their heads off with his dagger. He next set 
their mouths and oy^^ a-yawning by means of splinters and carried them 
home. 



* Y^-r^-sta^ lit. ** was sitting near ". Is used to designate the matrimonial union. 
*See "Notes on the Western Denes," Trans. Can. Inst., V^ol. IV., p. lo8. 

'Carrier idiom. The natives always speak of caught game as if a sort of sympathy 
existed between it and themselves. 

*The Carrier word tc9n-:faih means all that. 

* In the biblical sense of the word. 

•The dress of the primitive Carriers being devoid of pockets, any object carried about the 
person was cither suspended from the neck or from the belt, or, if concealment was desired^ 
stored in the folds of tiie tunic. 
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As soon as he got home, he ordered his two little children off, and 
before they went, he gave to the eldest one, a child of five or six snows, 
a stone arrow-head, a uivdstco'^ thorn, a red woodpecker^s^ tail and a 
stone dagger. At the same time, he loaded the eldest child with his 
little brother who was still in the moss^ He finally passed his hand 
■over the little one's mouth, and thenceforth the babe could talk as a 
:grown up child. 

The two children, the elder packing the younger, had no sooner 
■departed than their father killed his wife by hurling at her the two big 
serpents' heads. But as often as a well-directed blow had cut her body 
asunder, the disjointed parts immediately reunited themselves, so that 
he could not tear her up to pieces as he wished. Therefore he had to 
give it up. He simply cut her head off and threw it out of the lodge. 
Her body he dropped in a rapid near by. 

While the two brothers were going on at random, the younger, who 
-was packed by the other*, saw of a sudden their mother's head coming 
out after them. Then he said : " Elder brother, mother's head is 
pursuing us". Whereupon his elder brother threw out behind himself, 
without turning back, the stone arrow-head which his father had given 
him. The arrow-head became at once a mountain which, for the while, 
cut them off from their mother's pursuit 

But their mother's head was changed into wind and continued to 
pursue them. ** Elder brother, mother's head is still after us/' said the 
little one in the swaddling clothes. Thereupon his brother threw 
behind him, without looking back, the jivastco thorn handed him by 
his father. The thorn transpierced the head and set it bleeding, after 
which it was transformed into a thorny bush. The bush grew to a 
prodigious height, and for a moment it barred the passage to their 
mother's head. But the head finally jumped over it and continued to 
pursue them. 

Therefore, the child in the moss said again: "Elder brother, mothers 
head is still coming after us." Then the eldest child threw behind him 



* CrcUe^s tomentosa, 

^ IphyrapUus van'us, 

'The Carriers use moss as swaddling clothes. See ** Notes on the Western Denes," 
Trans. Can. Inst., Vol. IV. 

*The reader should also remember that our alx)rigines always carry their babes on 
the back with their face turned in an opposite direction from that of the packer, and that the 
child is carried in an upright position. 
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the woodpecker's tail, which was instantaneously changed into fire^ Yet 
the head passed through the flames and was still after them. 

They then reached a very large lake, a lake so large that the oppo-^ 

site shore was invisible. A narrow dam was formed across the lake, on 

top of which they passed as on a trail. The dam was disappearing 

imjnediately behind them, so that no roadway was left. Yet their 

mother's head was following them in the air. The eldest child sent it a 

blow2 with his dagger, whereupon two whales^ jumped out of the water 
and swallowed it. 

When they had landed on the other side of the lake, the elder child 
deposited his little brother down against a stump and made him a ball* 
to play with. 

While the little one was amusing himself therewith, an old man was 
sighted on the- lake who manned an iron raft**. Soon after, the old man 
landed his craft close by the two brothers. Now it happened that the 
little child's ball fell by accident on the stranger's raft. As the babe was 
crying for his toy, the old man bade his brother come and fetch it over 
to him. But as soon as the child was aboard, the old man drew out and 
made for the middle of the* lake. Which seeing, the babe left on shore 
leaped out of his swaddling clothes and, transformed into a wolf, set out 
to follow as well as he could the outgoing raft, even as a dog uses to rurk 
for us when we are navigating a piece of water. 

Meanwhile his brother was bewailing his fate, and kept constantly 
weeping after him. Therefore, to console him, the old man said: "Weep 
not ; 1 have at home two beautiful daughters : I will give them out to 
you as wives." 

When they had reached the opposite side of the lake, the old man 
left the child on the iron raft, and went out to his lodge which was built 
close by the shore. His two daughters were there. So he said to them: 
" Go and bring over him who shall be your husband." They therefore 
went down to the beach, and as soon as they had seen the child ^^ who 
had so far remained on the raft, they remarked between themselves that 

* The tail of that bird is red. Hence the passage is allegorical. 

* Y9t^si atiOf "struck at it," but without releasing his weapon, as Moses did at the crossing, 
of the Red Sea. 

^jO'tco, "fish-big." No land-locke<l fish is called by that name. 

* Nf!f9k. Known to the prehistoric Carriers. 

* Others say a copper canoe. Iron or copper, however, have here the same signification,, 
which is that the craft was of a magic or wonderful description. 

* Since he was of marriageable age, he must have been more than a child. Vet the legend 
calls him a child down to the end. Consistency must not be suught out in aboriginal tales. 
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he was not the first beautiful child whom their father would destroy. 
Wherefrom he concluded that the old man was wont to kill children. 
Yet he followed them into their lodge, and was at once placed between 
them^ 

After a little while, the old man said to the child : ** Let us go by 
water and bring over some wood to make arrows with." They went out 
therefore and, crossing the lake, arrived at a place where amelanchier was 
plentiful^. This was the slope of a mountain. So the old man, staying 
on his raft, sent the child ashore to collect the wood. But while the 
child was climbing up the mountain, the old man pushed his raft off and 
left for home. 

When he. was as yet a short distance from the shore, he called out 
after the big serpents, whereupon two gigantic snakes darted out of the 
mountain to devour the child. But the child cut their heads off with the 
dagger which their father had bequeathed him. He then took one of 
them, set its mouth and eyes ajar by means of splinters, and, making the 
circuit of the lake by land, got back to the lodge before the old man had 
arrived by water. Then he hung the snake's head immediately above 
his father-in-law's sleeping place. 

The old man finally came home suspecting nothing. But having ac- 
cidentally remarked on his own moccasin a spot as of blood just dropped 
from above, he looked up and saw the snake's head hanging. 1 his so 
much frightened him that he ran out for fear and commenced crying 
after his big serpents ; for his he called them. 

Some time thereafter he said to the child : " Now that we have the 
wood for the arrows, let us go for the feathers to fletch them." There- 
fore they went out again by water and crossed the great lake. As soon 
as they had reached the shore, the old man told the child that the top of 
the mountain was covered with the feathers of the thunder-bird^ and 
sent him up to fetch some for him. But the child was no sooner out of 
sight ascending the mountain than his father-in-law drew out again with 
his iron raft and and set out to return home. 

While the child was searching for feathers amidst the rocks of the 
summit, he suddenly came upon a house and he also met two winged 



^ /.e,f was married to them, subject to the trials which he was to undergo at the hands of his 
prospective father-in-law. 

'The shaft of the Carrier arrows was invariably of A. alnifolia or service-tree wood. 

'It is a well known fact that most American aborigines believe the effects of thunder to be 
due to a gigantic bird of the eagle family. The winkings of its eyes produce lightning, while 
the peals are caused by the flapping of its wings. 
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maidens 1. One of them coming up to him said : " Our father is terrible 
and our mother, too, is terrible ; they will kill you." Then the youngest 
said to him : " It is I whom people call Su-ne-fi^pt, the skillful con- 
cealer." Therefore she took the child up and hid him under one of her 
wings* feathers. 

When her father came home, he remarked : " How is that ? It smells 
of gstas^ ! " To which she made answer, saying : ** Wfe have seen 
nobody." But the father-thunder set upon inspecting each of her wing 
feathers successively. As soon as he got to the one concealing the child, 
who was no other tlian gstas^, the young girl slipped him off so 
dexterously under the feather just examined that her father did not see 
him. 

Then the thunder-bird began to send forth his bolts. The whole 
mountain was soon trembling under his peals and his bolts were for a 
while falling right and left on the rocks of the mountain. It was very 
terrible. Little by little, however, the father-thunder calmed himself, 
and the child, whose presence was no more suspected, was at liberty to 
come out of his place of concealment. 

In his agitation the thunder-bird had strewn the top of the mountain 
with a large number of his feathers. These the child picked up, made a 
bundle of them and set out to return to the house of his father-in-law, 
who by that time had got home. 

The child therefore descended to the base of the mountain and followed 
the shore of the lake until he got back to the lodge of the old man. 
His father-in-law was immensely surprised to see him arrive, inasmuch 
as he had for a time thought him dead. "Thus it is that this one^ 
torments people ! " said the child entering the lodge, and then he cast 
the bundle of feathers down in the fire-place, the ashes of which, floating 
up in clouds, fell back on the old man. For the child was angry indeed. 

Some time afterwards the old man said to his son-in-law : " Let us fly 
one against the others" To which the child made answer, saying : "It 
is you who make the proposition, therefore commence yourself." The 
old man transformed himself into a grey jay^', and set out to fly 

^This whole episode is substantially found in a separate legend of an Eastern Dene tribe. 
*The introduction of gstas here is evidently an interpolation. 

• So said my narratrix. 

* That is the old man ; expressive of spite. 

^ N?Uo pe f gcU^ sUltih^ that is "let us see which one of us can fly the best." 
^Ptrisoreus Canadensis^ a bird constantly laughed at by the natives, and synonymous among 
them with stupidity and vain talk. 
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And first as to the relations of the woman with the serpent. Here is, 
after the oiiginal text of Petitot, the Chippewayan counterpart of the 
tradition : 

" A woman lived with her husband. While her husband was hunting, 
she said : * I will go and fetch fire-wood^'; but she went instead to a big 
tree full of snakes with which she was living criminally. Then her hus- 
band being much displeased and seeing a big tree loaded with fruit and 
growing among tall grass, he said^: * Husbands, I have come for you ; 
comedown creeping!* Then the big snakes came down and the husband 
killed them all instantly. After he had made a soup of their blood for 
his wife, his wife said when she came back: * Husband^ wait awhile; I 
will go for some wood and then 1 will eat* But her husband : * No, 
there is plenty of fire,* said he ; 'eaCt, and then you will chop wood.* 

" Finally she went for wood, and, as soon as she got to the big tree, she 
got very angry and was heard to say : * I loved dearly my husbands in- 
deed, and behold now they are certainly dead !* Whereupon she returned 
to her husband ; but as soon as she drew near him, he cut her head off 
with an axe. 

"Then he went to the shore of a river, where he found an old woman 
called the Locust. * Help me and ferry me across,* he said to her. 
Immediately the old woman stretched her legs across and let him pass. 
Then his wifc*s head having followed him, said to the Locust: * Ferry me 
across the river.' Then the old Locust let the head come rolling on her 
legs ; but when the head was midstream, the old woman spread her legs 
apart, causing the head to drop in the river. Ever since people have not 
seen it."* 

It will soon be seen that not only is the Carrier myth more detailed 
and elaborate, but that it affords much better material for identification 
with history. 

With the exception of that relative to the deluge, few myths have been 
more generally diffused than that of the woman and the serpent. It is 
well nigh impossible that such a notion be not founded on fact, nay, on a 



*The text says **fire," but evidently means ** fire-wood." 

''I'hat is, in imitation of his wife's actions. The eastern narrative could be much clearer, 
and though the transcriber does not stale his method of writing down Indian stories, I suspect 
that the obscurity of some passages must be due to their having been written on dictation, a dis- 
advantage which would have been avoided by letting the natives narrate uninterrupted the whole 
legend. 

'Among the Western Dtfncs, no woman will call her spouse "husband." 

* Ircuiitions irtdiemtesy etc., p. 389. Another version of the same myth has a somewhat 
different ending. 
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fact with momentous consequences, since it has left its impress on peoples 
so utterly devoid of all kinds of literature as the American aborigines. 
Woman, serpent and guilt — always of a lascivious character — are three 
points which seem inseparably connected. In a few cases, it is true, 
woman and man-serpent may be replaced by man and woman-serpent ; 
but the nature of the relations between the couple remains identical. 
People will talk of ophiolatry ; they will discourse on ihe Ophites and 
their unnatural cult of the matter, the serpent, as opposed to the spirit 
personified by their so-called Demiurgos, the Jehovah of the Bible ; they 
will write learned dissertations on the serpent mounds of the old world 
and of the new ; but if they cared to go to the root of the question, I 
think they would infallibly find guilty relations, either by word or by 
deed, between a representative of the human species and a serpent as the 
ultimate source of such monuments or religious systems. 

In the case of the Ophites, it is a matter of notoriety that they 
worshipped the serpent because, by tempting Eve, he had introduced 
" knowledge " — intelligcnti pauca — into the world. That the serpent 
effi^ries of America had a cognate origin can be proved by the relics a 
few of them have been found to contain ; but more especially by the 
prevalence among the aborigines of the tradition of immoral commerce, 
in times remote, of a woman with a serpent. 

Thus in Adams county, Illinois, a serpent Q&%y has been discovered 
with fire-beds and evidences of cremation of bodies in the bottom of the 
mound. Now, the phallic symbol was found there. Nay more, "the 
skeletons of two snakes were found coiled up between the hands near the 
secret parts " of some of the bodies ^ The connection between the ser- 
pent and the woman, at least by implication, is here evident. In the 
first case, we have the ophidian mound and the phallic symbol, and in 
the second, serpent and lasciviousness are associated in a still more 
suggestive manner. 

No less suggestive are the following facts gleaned from the mytho- 
logies and the archaeological remains of the most important American 
nations. 

As is. gathered from the Codex Vaticanus, corporal ills were supposed 
among the early Mexicans to be produced by as many causes corres- 
ponding to the different parts of the body. Their therapeutics must 
have had something of a homoeopathic character, since their doctors 
cured, for instance, the diseases of the tongue by the earthquake, those of 
the breath by the air, those of the teeth by a flint, etc. A coloured plate 

* American Antiquarian, Vol. XVI., p. 17. 
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reproduced in the Tenth Annual Report of the Bureau of Ethnology* 
explains these mysterious relations. Now the cause assigned to venereal 
diseases was the serpent, and the serpent was regarded according to the 
commentary thereon "as that from which their diseases proceeded in 
their commencement^." 

The culture hero of the Aztecs, in whom was also worshipped the 
human reproductive principle, was Quetzalcoatl. According to Dr. D. G- 
Brinton', who speaks after Torquemada*, "he was the god on whom 
depended the fertilization of the womb," and "sterile women made 
their vows to him, and invoked his aid to be relieved from the shame of 
barrenness." Now one correct translation of his name is "the beautiful 
serpent" and one of his surnames is, in the Nahuatl language, synonymous 
with the virile member. Serpent and phallus — and, by implication, 
woman — are here again associated. 

In the volume emanating from the Bureau of Ethnology quoted 
above is also reproduced what looks as a pictograph which is stated 
to have been found in Guatemala, It represents two personages, one, 
a skeleton, probably symbolical of death, and the other, a person with 
an emaciated face and in a recumbent position, evidently indicative of 
a state of sickness. The cause of this is clearly shown in the shape of 
the serpent, which here again has the same suggestive relation to man, 
since it is made to encircle the loins of the diseased personage^ 

But a still stronger argument can be derived from the prevalence of the 
serpent myth among the American aborigines. We have already noticed 
it among two different D^n^ tribes. Among the Abenakies the story is 
that an oft-married woman was followed by her sixth husband to a wild 
place among the rocks and finally to a pond. After she had sung a song, a 
serpent came out of the deep which twined around her and enveloped her 
limbs and body in its folds ^. Here we have, therefore, adulterous inter- 
course with death as its consequence, viz., that of her successive husbands. 
A variation of the same myth recounts the similarly guilty commerce 
between a married woman and Atosis, a beautiful serpent. 

Among the Zunis, the serpent is said to have gained power over the 
daughter of a priest-doctor who was wandering near a lake and married 
her. 

> Washington, 1893, Plate XLIX. 
•Tenth Annual Report, etc., p. 614. 

• American Hero-Myths, p. 128. Philadelphia, 1882. 
^ Monarquia Indiana^ Lib. XI, Cap. XXIV. 
^UbiSupr^, p. 730, fig. 1235. 

* American Antiquarian, Vol. XVI, p. 29. 
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A story of the Tusayans relates the adventures of a mystic Snake 
Youth, who brought back and married a strange woman. She gave birth 
to rattlesnakes which, biting the people, compelled them to migrated 

In the Blackfeet mythology the story of the woman and the serpent 
is so much alike to that of our Carriers that we must trace its main 
details to a common origin. Briefly told, it is as follows : — The wife of a 
hunter had a black-snake for a lover, which lived in a cavern or den in 
a patch of timber. The children set fire to the timber and were chased 
by the head of their mother, while the body went after the father. The 
children threw sticks behind them, which became forests; stones, which 
became mountains ; moss, which became a river, into which the head 
rolled and was drowned 2. 

Now as to the identification of these various traditions with sacred 
history. According to the Carrier legend, a wife had criminal relations 
with two big serpents — why two will soon be explained. Her husband 
kills the snakes, cuts off his wife's head and throws it out of the lodge 
with the result that her children become miserable, wandering over land 
which is not theirs and incessantly pursued by their mother as if they had 
to pay for her own guilt. In the same manner, through guilty inter- 
course with the serpent hailing, as in the American legend, from the 
tree of " knowledge ", Eve deserved death at the hands of her Lord and 
was punished even in her posterity. She was driven out of the terrestrial 
paradise, and her children have now to suffer for the sin of their first 
parent. 

The myth as current among the D(^n^ (Carrier and Chippcwayan) and 
the Algonquin (Blackfeet) tribes is rendered even more significant by 
the fact that even in far-oflT Ceylon, the natives venerate a statue represent- 
ing the first woman naked and with a snake coiled round her. Now that 
woman is represented there headless and at the door of the temples, while 
her head is, according: to Petitot^, placed on the outside of houses as a 
talisman against her own malefic powers. 

As to the two serpents of the Carrier myth, the duality of the reptile is 
a matter of mere mysticism of numbers. The sacredness of the number 
seven among the Semitic nations is well known. Persons ever so little 
conversant with American mythology are no less aware of the frequent 
occurrence in native legends of the number four and the mystic virtue 



^ A study of Pueblo Arcliilecturc, by Victur MindelefT. Kighlli Annual Report liur. 
Ktbnol., 1 89 1, p. 17. 

*Kcv. S. 1). Peet in .Am. Antiq., Vol. XVI, p. 30. 

' Traditions indienius du Nora- Quest ^ p. 393. 
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supposed to be attached thereto. Thus, to choose an example among 
hundreds, according \o the Navajos, the adopted daughter of the first 
woman reached maturity in four days ; a stranger appeared to her in the 
woods on four successive days, with whom she thereafter passed four 
nights. Four days afterwards she gave birth to twins, who in four days 
grew to manhood, and for four days more remained near the place of 
their birth. Having gone to the house of their father, who was no other 
than the sun, the latter's wife was asked four times what had become of 
them, and, upon their being delivered up to their father, the sun impaled 
them on spikes of iron set up at each of the four corners of the earth, 
etc.^ The same tribe's mythology speaks constantly of four worlds, four 
winds, four mountains, etc. Folk-lorists are well aware of the fact that 
the Mayas, the Aztecs, the Sioux, the Algonquins, in fact almost all other 
American tribes, attach the same importance to the number four'-^. 

Now, by a curious exception, this is replaced among the Carriers — and 
possibly among other adjacent tribes — by the number two. Thus in the 
preceding myth, mention is made of two serpents when one would have 
done just as well for the purpose ; the unfaithful wife has two sons; her 
head is swallowed by two whales (a circumstance rather hard to account 
for !) ; the old man with the precious raft has two daughters, and kills 
people by means of two serpents. The thunder-bird has likewise two 
daughters. Finally two animals are taken on the D^n^ Noah's raft, and 
the hero does not settle on the new land before the wolf has gone twice 
to explore it. Another myth recounting the deeds of a sort of Carrier 
Hercules mentions among the latter's victims two giant snakes, two giant 
toads, two giant spiders, etc. 

^ A part of the Navajo's mythology, by W. Matthews, Am. Anliq., April 1883. 

* Speaking of the symbolism of the number four, I cannot refrain from hazarding a remark 
which may have its usefulness. There is a very prevalent disposition on the part of such folk- 
lorists as look to nature and the natural phenomena exclusively for ai\ explanation of native 
myths, to see in the cardinal points north, south, east and west, the chief reason o\ the sacred- 
ness or of the widespread use of the number four among American aborigines. Their theory is 
probably grounded on fact as regards certain southern, half-civilized tribes ; but I cannot help 
thinking that, in some cases at least, their explanation is wide of the mark. It should not be 
forgotten that the points of the compass are but imaginary divisions of space introduced for the 
sake of convenience by the abstract-grasping mind of the white and oilier superior races. At ^ 
all events, some American tribes hardly know any such divisions. This is so true that the 
Carriers, whose vocabulary possesses some abstract terms, have not even any name for these 
would-be all important cardinal points. With them the east is sa paJ'ath t's^hy ** whence the 
sun rises up ; " the west, sa naf'aih fs^h^ ** where the sun sets ; " the north, hokiviz t^sdy *' the 
direction of the cold," etc., all explicative phrases, but no real words. Yet their language is 
rich in locative terms, most of which express some reference to a piece of water, lake or river. 
Such arc. for instance, w/, "up" (1.^., up stream or opposite to the outlet of a lake) ; ///«*, 
"down" (stream); no\ "inland" (»>., away from the water); uis9u^ "down," towards the 
shore, etc., etc. 
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Therefore the two adulterous serpents of our present legend can be 
considered as one. 

A detail which the reader may have noticed in that legend is that the 
injured husband sets ajar by means of splinters the mouth and eyes of 
the decapitated snakes. As this circumstance occurs twice in the course 
of the same story, it is evidently mentioned on purpose. What that pur- 
pose may be is more than I can say. Is it revengeful irony at the now 
helpless condition of the monster, or allegorical of its malice as the source 
of all evil ? An important analogy might be found between this point of 
the myth and the style of drawing serpent heads common to the semi- 
civilized nations of Mexico and Peru. On the codices, these heads are 
generally remarkable for their mouth kept yawning by means of what 





Serpent Heads from the Codiee*. 

looks more like extraneous adjuncts than natural teeth. I herewith 
figure two examples in confirmation of my remark. 

Another point of the native theogony perhaps worth noticing is the 
supposed efficacy of the act of jumping across a subject. Thus the Child 
of our tradition jumps across the corpse of his metempsychosed father-in- 
law, who thereby recovers life. So he does later on, and with similar 
results, with regard to the bones of his brother. This act must have had 
to the original Indian mind a hidden meaning ; for we find that the 
Kutchin or Loucheux of the Mackenzie River, in common with the 
Hare Indians, have a periodic festival, not unlike the Phaset of the 
Hebrews, on the occasion of which the death chant is sung, thus : ** O 
mouse with the pointed nose^ hasten to jump twice across the face of 
the earth^ ! " One feels inclined to hazard as a possible explanation the 
Egyptian cross, the key of life and health and its probable equivalent on 
the ancient tau-shaped coppers of the North Pacific tribes, both of which 
were perhaps nothing else than the symbol of the daily course of the life- 
giving sun across the heavens. If this be the case, our Indians have long 
lost all idea of the true signification of this mysterious act. 

Might not the flight and vicissitudes of the two Carrier heroes pursued 

^Tlie French musaraigm. * Traditions indienties^ etc., pp. 62 el 186. 
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by their mother's head be considered as a vague reminiscence of the con- 
tinual journeying of the Hebrews led by the two brothers, Moses and 
Aaron, away from thejland of Egypt which had nursed them for four 
centuries? There would be nothing very extraordinary in one point of 
a native myth recalling two facts of analogous nature. The issue of the 
feud between pursuer and pursued, at least, Feems in both cases strikingly 
similar. After having pursued by land the fugitive Israelites, Pharaoh, 
reaching the shores of the opened Red Sea, makes bold to follow therein 
the tracks of his former slaves. But Moses stretches forth his hand over 
the sea and his pursuer comes to grief together with his army, all being 
drowned by the return of the waters. In like manner, the D^n^ Moses 
long followed by the head of his mother, finally comes upon a large lake 
which he cro.sses in a miraculous way. As his tormentor is still after 
him, even in the middle of the lake, he stretches forth his wonder- 
working dagger, whereupon his enemy is instantly drowned, or devoured 
by a monster fish, which is practically the same. 

The Carrier hero's adventure on top of the mountain and his meeting 
with the thunder's children, followed by their father's anger, have counter- 
parts in the mythology of no less than three different native tribes east 
of the Rockies. It would be too long to reproduce each of them. This 
part of the myth being so widely-spread must have some importance. 
Might it not be a vague reminiscence of the giving of the tables of the 
law to Moses amidst the peals of thunder on the Mount of Sinai and of 
the casting away of the same at the sight of the prevarication of Israel ? 
The anger of the Carrier hero who throws the bundle of feathers in the 
fires, the ashes of which finally cover up the old man who has treacher- 
ously left him for dead on the mountain, might then recall to mind the 
irritation of Moses caused by the unfaithful Israelites who had aban- 
doned him and were despairing of his ever coming back to them, and who, 
on his return, were compelled to swallow the very ashes of the golden 
calf This, however, might be too far-fetched, and is given simply as a 
hint to lovers of identifications. 

Another part of the myth which 1 feel much bolder in assimilating to 
the Biblical narrative, is the end of the Carrier text. This, I think, 
everybody will agree, unmistakably points to the destruction of mankind 
by the deluge. In Moses' account of the catacl}sm, mankind is punished 
for its sins by a flood, the waters of which cover the highest mountains 
and from which only Noah and his family escape, being floated on the 
waters by the ark. In the D^n^ narrative, the waters similarly reach 
above the highest peaks^ and the deluge immediately follows the wrongs 

2 
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inflicted by the dwarfs on the brother of the hero, gstas, who appears 
here in the combined role of Noah and of Jehovah. 

When the waters have subsided somewhat, the Biblical Noah sent out 
a raven " which went forth and did not return till the waters were dried 
up upon the earth V The Carrier Noah sends down the beaver and the 
muskrat, which do not return until one of them brings up a little mud. 

Moses' Noah then sends forth a dove " to see if the waters had not 
ceased upon the face of the earth,^" which returns as a sign that the land 
is not yet fit for man to inhabit. Likewise the hero of the Carrier 
legend sends out the wolf to see if the island is inhabitable, with the re- 
sult that it soon returns with the silent message that it is as yet unfit 
for him to dwell upon. It is not before a second trial, the equivalent of 
the second sending of the dove, that he is told by the howling of the 
wolf, as Noah was by the carrying of the bough of the olive tree, that 
the earth is henceforth fit again for habitation. 

Nobody, disbelieving the autochthony of our Indians, will be astonished 
to find the remembrance of the deluge vivid among them. That tradi- 
tion is universal throughout the old world. It is to be found, under one 
form or another, among the principal nations of antiquity no less than 
among the aborigines of the new world. Noah and his ark have their 
counterparts in most of the known mythologies. Everybody is ac- 
quainted with the Deucalion Sisyphes of the Greeks : now that personage 
has duplicates in the Xisuthrus of the Chaldeans, the Yima of the 
JraniaHs, the Khasisatraof the Babylonian inscriptions, the Manu of the 
Hindoos and the Fo-hi of the Chinese. 

The universality of the tradition baffles all attempts at incredulity on 
the part of the most hardened sceptic. What is not quite so clear is the 
question as to the extent the catastrophe really prevailed. Three differ- 
ent views have been advanced on the subject. There is the opinion, now 
held by few well informed writers, that the deluge was universal both 
geographically and ethnographically. The second view, which is now 
very prevalent among competent critics of all creeds and nationalities, 
estimates that it was indeed universal ethnographically, but not j^eogra- 
phically. Lastly a third opinion, which is held by authors of repute and 
undoubted orthodoxy, would have it that the catastrophe had no really 
universal effects, either as regards the earth, or relatively to its in- 
habitants. 

The.se remarks may appear in the light of an unnecessary digression ; 



* Gen. viii., 7. 
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but if digression there be, I think it is not without its usefulness in a 
paper on Indian traditions. This is my point : 

If the Noachian deluge was universal neither geographically nor ethno- 
graphically speaking, our aborigines must be assigned a probable Asiatic 
origin, either by descent or by contact, since they have not forgotten that 
event. Asiatic, have I said : they could not be represented as coming 
from Africa, for all the black races are remarkable for the absence in 
their mythology of any allusion to the deluge. Moreover, the physio- 
logical differences between the Africans and the Americans are, of course, 
too pronounced to admit of any serious comparison between the two 
races. They could not be said to originate from Oceanica, since the in- 
habitants of that part of the world are no less devoid of any tradition 
traceable to the deluge. They could hardly be represented as of Euro- 
pean origin, as, in the third hypothesis relatively to the extent of the. 
cataclysm, the flood is not supposed to have extended to that continent, 
and the few versions of the Noachian deluge found among its primitive 
inhabitants are of too vague a character to have stood the assault of ages 
among the uncultured savages who would be supposed to have derived 
their present traditions on the subject from the original European 
peoples. 

But, a student of the Algonquin mythology will object, the story of 
the floating raft and the muskrat refers, not to the deluge, but to the 
creation. I have noticed that position taken by a commentator on a 
Blackfoot equivalent of that portion of the Carrier myth, and even Dr. 
D. G. Brinton, who sees therein neither creation nor historical deluge, 
<:alls it ** the national myth of creation of the Algonquin tribes.^ " In 
answer to that objection, I need only refer the reader to the Carrier ver- 
sion such as presented above, wherein we see the earth peopled before 
the catastrophe and a gradual submersion of the globe. In confirmation 
of this might also be adduced the fact that the Indians referring to that 
event never call it the creation or re-creation of the world, but most 
pointedly to p-tfta-dHhtzpBn which means "the filling up with water."^ 

To make it doubly sure that the end of the Carrier myth really refers to 
the deluge, I reproduce here, after Petitot, the corresponding tradition cur- 
rent among the Hare Indians, their congeners in the North- East. It will 
be seen that the latter can be identified with even less difficulty with the 

^American Hcro-Mylhs, p. 41. 

'The expression is thus analysed : to^ up, an adverbial form which recjuires immediate and 
intimate connection with the verb ; /-?, sign of the past tense proper to the actualitive form of 
some verbs; (bthtzpfn means "filled," and implies at the same time the beginning of a past 
action. 
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Mosaical account. After several details practically identical with those of 
the Carrier legend, such as the quest for arrow-shafts and arrow-feather- 
ing, with the adventure with the thunder-bird and its children replaced 
here by the eagle and the eaglets, the Hare story goes on to say : — 

** Then the Wise C)ne made a great raft at the horizon^ * What da 
you mean with this raft? 'they said. Then he said: * If ^ plenty of 
water comes, I will go aboard.' * Oh ! as for us we will climb up the 
trees,' they said. * Then as for me, if^ there is a flood, I will stay on the 
raft,' he said. 

" It being so, he made big ropes so and so, worked with many things 
and made a big raft. 

** Therefore the water seemed suddenly to thunder forth, all mea 
climbed on the trees, there came plenty of water, all men perished. 
Therefore the Wise One having tied his raft with ropes, was floating 
along. He also placed on his raft pairs of animals, of carnivores and 
of birds. 

" * There will be no more land,' he said to them. For a long time 
there was no more land : it was being said that there was no one to go 
in search of land. The muskrat dived and went in search of land. He 
came up to the surface almost dead. ^Nothing at all!' he said . . . The 
beaver having dived after him, was not seen any more for a long time ; 
but afterwards he came up swimming, having a little mud in his hand 
which he gave to the Wise One. The old man put it on the water. As 
he wanted the earth to exist again, he blew on the mud, making it a 
little big. He placed on it a beautiful little bird, whereby it became 
still larger. Then he let out on the land a fox which ran around it and 
made it grow still more. He slept once, twice, thrice, four, five, six times 
running around it^ ; whereby it became whole*. 

" The Wise One having put back the animals on the earth, he landed 
himself with his children. * What a number of men there shall be again 
on the earth!' he said. Then there were again many men^" 

As hinted above, the Al^^onquin tribes have a myth wherein the musk- 
rat plays exactly the same role as in the Carrier legend and the beaver 
in its counterpart among the Hare Indians. The only difference in the 



^ Literally, at the edye of the sky. 

'i^ and when are rendered l»y liic same word in Dene. 

'That is, the fox ran around it on six coiiscculivji days. 

*/.^., came baciv lo its normal .slate of existence. 

* Traditions ittdicmits du Canada Xord-Onesif p. 129. 
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narratives is that the gstas of the one and the Wise One of the other 
are replaced in some Algonquin versions by Michabo, the " Great Rabbit." 
It has been fashionable in certain quarters to indulge in covert sneers at 
the expense of those who see in some native legends an echo of the past 
rather than mysterious, enigmatic personifications of natural phenomena. 
Therefore I will now give in a condensed form the explanation of that 
myth proposed as the only true one by the most prominent among the 
allegorical school of folk-lorists, Dr. D. G. Brinton, leaving it to the 
reader to decide whether his subtleties of speech are more convincing 
than my own interpretation of the same story. 

" In the Algonquin tongue the word for Giant Rabbit is Missabos, 
compounded from Mitchi or Missiy great, large, and zvabos, a rabbit. 
But there is a whole class of related words . . . which sound very 
much like zvabos. They are from a general root waby which goes to form 
such words of related signification as wabt, he sees, wabariy the east, the 
Orient, wabishy white, bidaban (bid-waban)^ the dawn, wdbatiy daylight, 
wasseiay the light, and many others. Here is where we are to look for 
the real meaning of the name Missabos. It originally meant the Great 
Light. ... I believe that a similar analysis will explain the part 
■which the muskrat plays in the story. . . . The word for muskrat in 
Algonquin is wajashky the first letter of which often suffers elision. . . . 
But this is almost the word for mud, wet earth, soil, ajiski. There is no 
reasonable doubt but that here again otosis and personification came in 
and gave the form and name of an animal to the original simple state- 
ment. That statement was that from wet mud dried by the sunlight^ the 
solid earth was formed^ T 

The italics are mine. 

In rebuttal of the above, I beg to submit that even in some Algonquin 
versions* Michabo or Missabos is replaced by the Old One, and in that 
case the ingenious fabric of Dr. Brinton loses its raison ditre. Further- 
more, even when the Algonquin heroes personality remains of an animal 
character, his name varies from Michabo to Manibozho, Nanabush, 
Messou, Mideathon and Hiawatha^ which I suppose could not be 
diverted into meaning the Great Light, etc. As to the identification of 
the muskrat with the wet earth, the soil, through the quasi-homonymy 

^ American Hero-Myths, p. 41-42. 

'As in that current among the Blackfeet. See **The Owl," University of Ottawa, May 
1890, p. 298. 

•Notes on Primitive Man in Ontario, by David Boyle, Toronto, 1895, p. 18. It may be 
added that some Algonquins credit the osprey with the success generally attributed to the 
muskrat. 
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of the name of both in one Algonquin dialect, if Dr. Brinton's interpreta- 
tion be the correct one, it must be paramount to stating that the myth 
itself has an Algonquin origin, since the same play with the words is 
impossible in connection with their D^n^ names {y^n and ts^-kir). Is 
there any real proof of this priority of origin ? 

II. — THE BURNING DOWN OF A COUNTRY. 
Told by Abel NBtJi^tcaSy Chief of Thatce, on Lake Stuart, 

A young man was living with a young woman. All the other women 
were bringing to their husbands basketsfuP of 'k^rmth^ or sap ; and yet 
his wife used to come home with a single shaving of it which she brou^jht 
him in the hand. He wished to ascertain the reason of this ; therefore 
he followed her one day at a distance. As soon as her fellow-women had 
reached a place in the woods planted with scrub pines, he saw her pro- 
ceed on her way, while the others were busying themselve3 with the 
scraping of the sap. 

When she had reached the trunk of a tree, dried up but still standings 
she commenced striking it with a stick, repeating each time : k^ltf; ! 
k^l^ !^. Soon a beautiful young man, white as daylight, came out of the 
top of the tree and played with her. 

Thus the young man knew why his wife used to bring him so little 
sap ; so he returned home and arrived there before she got back. Then 
his wife scraped off as usual a single ribbon of 'k^rmih, and took it home 
to her husband, carrying it in the hand. 

One day that she was to return with the other women to collect sap 
the young man said to her : " Really you do bring me too little 'karmih. 
See how the other women are always loaded when they come home. 
Therefore, lend me your blanket* and your scraper: I will go for it 
myself." 

So he said, and then he clothed himself with his wife's garments and 
went with the other women, packing an empty tcafyaf. But he stopped 
not with them among the scrub pines ; he went on as far as the dried up 



* Tcajyaj tizp9n. The tcaiyai cannot quite properly be called a basket, but it is its equiva- 
lent among our Indians. Kor riy;ure and desciij^tion of the utensil, see Notes on the Western 
Dthth^ Trans. Can. Inst., Vol. IV., p. 120. 

*The *k?rmih is the sap or cambium layer of the scrub pine (/'. contorta)^ scrapetl off '\\\ 
thin shavings by means of a bone scraper. Op. cit.^ p. 76. 

* Words now devoid of meaning, at least among our Indians. 

* Tliat is her outer garment. 

* See note * al)ove. 
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tree. Immediately he jj/et upon striking it with a stick, repeating the 
words he had heard his wife utter. 

Soon enough the beautiful young man white as daylight made his 
appearance, fell down upon the disguised husband and played with him 
as one would with a woman. He was trying to know him^ when the 
husband cut his head and testicles off with a knife he had kept concealed 
in his bosom ^. The head was no sooner separated from the trunk than 
it was changed into a red woodpecker's .scalp. Then he scraped off a 
great quantity of sap. When he had filled up his tcajyaj therewith, he 
hid among the shavings of the 'ksrmih what he had torn from the day- 
light young man. 

Home again, he presented his wife with the whole, saying : " See what 
a load of sap 1 have brought you. Eat it." She therefore began to eat 
of the 'karmih, suspecting nothing. But as soon as she had seen the red 
woodpecker's scalp, she hung down her head, refused to eat any more and 
commenced to weep. "What ails you ?^ Why weep you?" asked her 
husband. But she answered not and continued weeping. 

• 

At the same time columns of smoke were seen all around and tongues 
of fire appeared on all sides. They soon concentrated themselves to- 
wards the point where the couple stood. Very many men perished by 
fire ; only a few escaped. 

Meanwhile the red-headed woodpecker* was flying to and fro amidst 
the smoke and flames repeating its usual cry : Uan/ tcan!^ This caused 
a few drops of rain to fall which, however, had no marked effect on the 
conflagration. Then he was heard to say : " Let the scalp of my cousin*^ 
be given back to me !" For a time people did not know what he meant. 
At last some one remarked : "Since he wants his cousin's scalp, let it be 
thrown up^ to him!" Therefore, while the little woodpecker was flying 
amidst the flames, the red woodpecker's head*^ was thrown up to him. 

A shower fell at once, which soon extinguished the fire. But in his 

^ In the Biblical sense of the word. 

'In the Carrier mytholojjy, weapons carried in the bosom are always for a nefarious purpose 
Sec first legend, p. 4, also ** Notes on the Western Denes," p. 52. 

* Tdmqa? lit., "What are you feeling?" 

* Meianerpes ery throe ephalus ; in Carrier, ts^fkfn^ ** red-head." 

* Tcariy which to the native ear represents that bird's cry, means " rain " in Carrier. 
•/.^., the red woodpecker (Sphyrapictis varius). 

^ To throw to and present with are rendered by the same word in Carrier. 

•The similarity of names renders this part of the myth rather obscure in English. This is 
not the case in Carrier, where the smaller woodpecker is called /j^/'/bw, whilst its ** cousin " goes 
by the name of intzii. 
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efforts to attract attention, the little woodpeckar got the end of his tail 
burnt, and this explains why it is to this day coal -coloured. 

COMMENTS. 

This is one of the shortest of the Carrier legends. It is either an idle 
tale, to while away the long night hours of a hyperborean winter ; an 
allegory concealing under a circuitous phraseology a truth of more or less 
importance or some cosmogonical phenomenon, or again a legend to be 
considered as a feeble echo of a historical event. The first hypothesis 
is, to my mind, entirely gratuitous. Aboriginal tales do not, as a rule, 
web their fallacious thread around a moral thesis of such an extraordinary 
description as that pointed out in our myth. There is no lack among our 
Indians of fabulous stories which are real meaningless tales ; it would 
suffice to reproduce one here to make the difference between them and 
the above plain beyond dispute. If an allegory, I would ask : Where 
have our people gone for the subject matter, sodomy, to be thereby re- 
proved ? They know the crime neither in name nor in deed. Or, again, 
what natural phenomenon could be said to be thereby hinted at ? There 
remains the third hypothesis which may be a mere supposition, yet a 
supposition with something like a basis and not a little probability in its 
favour. 

The very title of the story is, in the native tongue, grammatically mys- 
terious and mythological ly suggestive. I^i/zi/ 'qa hwoMtfkan, the name 
it receives in the various versions, means literally : " He (or it) burned 
down (a country or a town or the universe^) against (/>., in opposition 
to, in punishment of) the Red Woodpecker." Hwot?ttfkan is a transitive 
verb and as such it must have not only a subject but a complement, ex- 
pressed or implied. What is the subject ? Is it Yutt^re^^ the impersonal 
Deity of the ancient Carriers ? It would seem that none other could be 
imagined. As for the implied complement, it must refer to some locality, 
not the whole universe, since the text affirms positively that some men 
escaped from the conflagration. We are thus warranted in translating 
the title : A country was burned down by the Deity in punishment for 
the Red Woodpecker's misdeeds. 

Barring the mention of the bird's name, which is here evidently sym- 
bolical, I would ask in all frankness : Does history record the burning of 
any other inhabited region than that of the famous cities of the plain, 

* Were not an extent of country, town or district, implied, the verb would be tfttfkan^ not 
hwoUttf kan. 

'Lit., **that which is on high." See "The Western Denes," Proceedings Can. Inst., Vol. 
VII, p. 157. 
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Sodom and Gomorrha? It may seem strange that a historical event 
of comparatively so local an importance should be commemorated in the 
folk-lore of an American people. Yet it might perhaps be explained 
that the awfulness of its nature compensates for the limitedness of the 
territory which it affected. I may be mistaken in my interpretation of 
this, as indeed in that of the preceding myth ; but I cannot help seeing 
therein some resemblance to the story of Sodom's prevarication and 
chastisement, and a corresponding dissimilitude from any other event 
recorded either by history or mythology. Let us rather analyse the main 
points of our present legend and compare them with the Biblical recital. 

And here I must premise an important remark. This myth, in com- 
mon with the preceding, recounts the story of a crime and its conse- 
quences ; but a very little reflection will make it clear that the guilt 
pointed out as material for punishment is, in the second legend, of a quite 
different nature from that of the first. In the first story, we see criminal 
relations of a woman with a serpent punished by the death of the 
woman and the wretchedness of her children. In the second, we have 
also guilty intercourse of a married woman with a person other than her 
husband ; but, let it be carefully noted, this is not put down as the cause 
of the conflagration that ensues. After her unseemly conduct, the 
woman suffers no other pain or anguish than regret for the death of her 
lover, while the whole country, and with it a large portion of the people, 
are burnt down in expiation of the attempted crime of the beautiful 
young man with the outraged husband. Can sodomy be more graphic- 
ally described or its punishment better assimilated to that of the ungodly 
inhabitants of the olain cities? 

The husband here, no less than the God-fearing Lot of the Bible, 
escapes free ; while the cause of the conflagration, the voluptuous young 
man, in common with the majority of the population, pays with his life 
his unnatural crime. 

The gathering of the sap or cambium layer of the pine with the apo- 
logue of the little red-headed woodpecker are naturally nothing else than 
the pod which contains the fruit, the shell that conceals the pearl, namely, 
the historical fact. So much so, that these circumstances vary with the 
locality of the narrator, while the nature of the guilt itself with its con- 
sequences remains identical. 

The native fondness for the apologue is no doubt responsible for the 
anecdote at the end, no less than for the transformation of the young 
man's head into a bird's scalp. Unable to account for the fact related 
by their ancestors, the aborigines must have thought they had discovered 
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in nature an adequate explanation of it. The woodpecker {tnisif) is 
fire-coloured ; therefore to it must be ascribed the cause of the raging 
flames. Its congener, the tskCkdn, is fond of crying for rain: tcan I tcan ! 
Who else then could have been instrumental in extinguishing the fire? 
This is what is called fiction ; it widely differs from the part of the tra- 
dition above commented on. 

But, a reader may object, if such a characteristically Jewish tradition has 
found its way even into far-off America, must not the aborigines who 
now relate it be assigned a similarly Jewish origin } Now, has not this 
theory been exploded long ago ? To which I beg to answer : — 

To conclude from this single fact to a Jewish or simply Semitic origin 
for our Indians, would be to outreach the premises. On the other hand, 
to pretend that their ancestors have had no intercourse, direct or indirect, 
even possibly by intermarriages, with a population of Semitic descent is, 
I think, more than could consistently be done. I am not here to discuss 
the origin of the D^n^s, a question on which, I repeat, I have no fixed 
convictions ; but I may be permitted to remark that several peculiarities 
of their mode of life, their customs, their language, and even some of 
their mythological allusions ^ would assign them a mixed origin. As the 
question at present stands, they cannot be considered as autochthonous 
on the American continent; several of the traditions of the Eastern D^n6s 
point to a western region as the place of the tribes' birth. Now, west of 
their present territory you are confronted by the North Pacific Coast. 
If the aboriginal hordes crossed from Asia to America, a journey entail- 
ing but very little difficulty, what would prevent their having been in 
contact with populations initiated into the theogony of the Jews and the 
principal points of their wonderful history ? It is well known that the 
world-wide dispersion of that nation does not date from the destruction 
of Jerusalem by the Romans. Clannish as they are, the Jews have, from 
time immemorial, been more or less cosmopolitan. Even before the 
famous Babylonish captivity, they were to be found throughout the 
larger part of the Asiatic continent. In 719 B.C., Salmanassar, king of 
the As.syrians, had transported the inhabitants of Samaria into the most 
remote village of Media. In 6y6 B.C. Assaharaddon distributed the 
remnant of the kingdoms of Syria and Israel over Persia, Media and the 
distant provinces of the East. Dispersed after the captivity of Babylon 
over the whole of the then known Asia, the Israelites of the ten tribes 
proceeded in numerous caravans to Persia, India, Thibet and even China. 
Their first migration into the latter country appears to have taken place 
over 2000 years ago under the dynasty of the Khars. They numbered 

* See first part of third legend. 
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70 families, all of the same name, which were soon dispensed into several 
cities, even in Peking^ At length, according to Strabo, who wrote in the 
days of Pompey and Caesar, " the Jews were scattered into all the cities, 
and it was not easy to find a spot on earth which had not received them 
and where they were not settled." 

Speaking only of Asia, we find that in 878 of the Christian era, Hoang- 
Tchas, the founder of a Chinese dynasty, having taken the town of 
Kahn-Fou, which had shut its gates against him, he put to the sword 
120,000 of its inhabitants, among whom Jews and Christians are men- 
tioned.^ 

Describing his vast dominions, the famous and somewhat enigmatic 
Prester John said in his letter addressed in 1165 to the emperor of Con- 
stantinople, and regarded by some as authentic : ** Beyond that river are 
ten Jewish tribes who, although they choose their own kings, are never- 
theless the slaves and tributaries of our Excellency^." 

The great Kublai-Khan, though a Buddhist by religion, is reported to 
have been tolerant towards all creeds, notably that of the Jews. He said 
that there were four great prophets, Jesus Christ, Mahomet, Moses and 
Chakia-Mouni. His army, which was composed of troops from all the 
countries that paid tribute to him, counted Jews and Mohammedans who 
were numerous enough to be constantly mocking the Christians. Now 
his empire comprehended the whole of China, Corea, Thibet, Tonquin 
and Cochin-China, a great part of India beyond the Ganges, many islands 
of the Indian Ocean, and the whole north of the continent of Asia from 
the Pacific to the Dnieper. 

Lastly, Andr^ de Perouse wrote in 1326 that in the empire of the great 
Khan, one of the latter's successors, there were men of all nations under 
the sun, adding that among the Jews no conversions had been made^ 

Now, as the Biblical traditions accompanied the Jews in all their 
migrations, and as the latter were then, as they are now, very tenacious of 
their faith, if there were anything to be surprised at, it would be that after 
this, people should manifest surprise at finding among the Asiatic nations, 
and through them among the American aborigines, Biblical reminiscences 
either in their customs or in their mythology. 

But I am drifting on to slippery ground. This is not the time to seek 

' M. d'Escayrac de Lanture, quoteil by La France ytewe, by Ed. Driiniont, Vol. I., p. 47. 

' Christianism in China, etc., by the Abb<J Hue, Vol. I., p. 85. 

^/dui, p. 93. 

* Wadding, Anna/es Miftorum^ Vol. VI., p. 56. 
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out the origin of our Indians ; let us return to our legends. I have said 
that our D^n^s seem to be of mixed blood ; the following myth will per- 
haps strengthen us in that opinion. 

III. — MADE CELESTIAL.! 

Told by Zacharie Nusthel ( Wolverine )y of Stella, 

A tsneza'^ had a daughter, and she was a virgin^. He made her pass 
every night quite close to his pillow, for he was rearing her with the 
greatest care. Many a young man asked for her*, but in vain : her 
father would not part with her. 

Now it happened that on several nights the maiden awoke suddenly 
and then was aware that somebody was getting away from her. She 
wanted to know who it was; she guessed indeed that she was being 
abused during her sleep. Therefore she filled a little satchel with ver- 
milion and placed it near her pillow. The following night she threw the 
vermilion at her violator before he had time to get out of the lodge. On 
the morrow, she inspected all by herself a crowd of young men who were 
playing at the end of the village^ but all to no purpose. As she was re- 
turning to her father's habitation, she noticed an old snotty dog spotted 
on the shoulders with her vermilion. Her heart was exceedingly sorry 
at seeing this. At the same time she became conscious of having con- 
ceived, and after a while people knew that she was pregnant. 

Therefore her father, being a nobleman, prepared a lot of tanned skins. 
Laid one over another, they formed a pile as high as the width of one's 
hand. These were to serve as a bed for his daughter's delivery** and 
afterwards to be distributed to his fellow-villagers to celebrate^ the birth 
of his grandchild. 

After a short period of pregnancy, as short as that of dogs, the girl was 
, delivered of four little ones, all dogs, three males and one female. Their 

*This is a rather free translation of its Indian title: ya- ki-ntntil^ ** they arrived on the 
sky." 

•Or hereditary nobleman. See **The Western Denes," Proceedings Can. Inst., Vol. VII. 

^Sak-nta^ lit., ** she is sitting alone." The virginity of such persons had nothing very 
meritorious in itself, as it viras all but voluntary. It consisted simply in constant seclusion enforced 
ttoUns voiens on the girl by the parents. 

^jane Ji^a-9tin, i.^., wante<l to marry her. 

* Carrier villages consisteil very generally of a single row of lodges tenuinated by the funeral 
posts, the ground of which served at the same time as campus or play-ground. 

•Illegitimate births were not looked upon by Carriers with the same degree of shame as they 
now inspire. 

" Or atone for. See **The Western Denes," Proc. Can. Inst., V^ol. VII., p. 164. 
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grandfather was so mad at this that he tore the dressed skins off from 
under them and cast them in the fire. Then he packed all his belongings 
and, going away together with his wife, he abandoned his daughter. All 
the inhabitants of the village did likewise, and they migrated to a distant 
country; for they were too much ashamed. Moreover, to cause the death 
of the woman and of her little dogs, they carefully extinguished the fire 
of each lodged But an old woman there was who thought herself un- 
able to undertake a long journey. She succeeded in snatching away by 
stealth a firebrand, which she concealed until all had left. This fire 
prevented them from dying of cold and hunger. 

Shortly after she had been abandoned, the mother of the little dogs 
heard a slight noise as of the gnawing of a piece of wood. She soon 
perceived that a rabbit had made a hole in the board wall of the lodge. 
A like hole was afterwards made by rabbits at each of the other walls. 
At each of them the mother set a snare wherewith she soon caught plenty 
of rabbits. Their flesh she ate herself, and with their skins she made 
blankets for her little ones. The latter grew up very fast, and they seemed 
to be very fond of play. 

. Now it happened that their mother left one day to gather at some 
short distance bear-berries^ for the family. When she got back, she saw 
on the floor of the lodge many human foot-prints, and perceived that the 
whole house was full of dust as if a dance had been in progress. She 
was very much surprised at this. So she set her mind upon discovering 
who had made the foot-prints. Therefore, she left again as usual to pick 
up bear-berries. But once arrived at the place where the fruit was abun- 
dant, she disposed her blanket as a mannequin, which she laid up against 
a stump. She wanted thereby to deceive her little dogs and make them 
believe that she was still at the berries. 

Meantime she returned by a round-about way to the lodge. She sur- 
prised the little ones dancing without their dog-skins, while their sister 
was keeping watch over the mannequin. By a rapid movement, their 
mother seized the skins of the three dogs now become boys, and threw 
them in the fire. Their sister-dog had come out of her skin as far down 
as the waist only ; she had time to re-enter it before her mother could 
snatch it away from her. Therefore, she remained a she-dog forever. 
"Then you are men after all, and yet it is on account of you that I have 
become so wretched!" exclaimed their mother as she burned their spoils. 



' The fire-drill or tc^n-ijij was known to the primitive Carriers, but the critical condition of 
the mother and the degree of decrepitude of the old woman rendered its preparation and use 
impossible. 

■Vulgarly called kinnikinik { Arctostaphylos uva ursi). 
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She then made the three brothers a wooden arrow and began to exer- 
cise them to the hunt. Therefore they went out with their sister, who 
henceforth was to act as their hound. She was soon heard barking at a 
grouse. Jiut her brothers knew not what to do. So they dispatched one 
of themselves to their mother for advice and directions. •" Mother," said 
he, "our little sister-dog^ is barking at something perched on a tree. It 
is all grey, covered with feathers and down, and looks down at us. What 
is it, and what shall we do with it?" Then his mother answered, saying: 
*' My son, this is what we call a bird. It is good to eat. Let them kill 
it with their wooden arrow." Thereupon her son ran back to his brothers, 
who shot the grouse, after which they killed great numbers of like fowl. 

Their mother next made them a stone-tipped arrow, and again sent 
them out hunting. Soon thereafter, one of them came back to consult 
her in the name of his brothers. " Mother," he said, in arriving, " our 
little sister-dog is barking at something with short ears and grey neck. 
What is it, and what shall we do with it ? " Then his mother answered, 
saying : " My son, this is what is called a fisher. Its fur is used to make 
blankets with. Let them shoot it with their stone-tipped arrow." This 
they did, and subsequently they killed large numbers of similar animals. 

Another day that they had gone as usual on a hunting expedition, one 
of them came back to consult again their mother, saying : " Mother, our 
little sister-dog is barking at something long ; it is grey all over and has 
a short nose and a rounded head. What is it, and what shall we do with 
it ? " Their mother made answer thus : " My son, this is what is called 
a lynx. Its skin is that wherewith blankets are chiefly made. Let them 
kill it with their arrow." They shot it, and afterwards many an animal 
of the same kind. 

Another day one of them came back again from the chase to take 
advice from his mother. "Mother/' he said, "our little sister-dog is 
barking after something which is big, very black and has no tail. It is 
grunting at us. What is it, and what shall we do with it?" Then their 
mother answered : " My son, this is what is called a bear. Its flesh is 
good to eat. Let them shoot it with their arrow." They killed it, and 
thereafter a great number of bears. 

Still another day they sent one of themselves to consult their mother. 
He said to her: " Mother, our little sister-dog is barking at something 
very big and all grey. It seems very bad-tempered and angry, as it is 
constantly rushing at her; but she is so swift- footed that she successfully 
avoids it. What is it, and what shall we do with it? " '* This must be a 



* Netis-i'it'sc^ our younger sister-dog, in the same sense as Jacob was Esau's junior. 
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grizzly bear, my son," said his mother. " It is also occasionally eaten. 
Therefore let them kill it." So they did, and thenceforth they killed 
great numbers of those animals. 

Another day that one of them had returned from the chase to take 
advice from hi| mother, he said to her: "Mother, our little sister-dog 
is pursuing an animal which has long legs and on the head something 
resembling the upright roots of a fallen tree^ What is it and what shall 
we do with it?" Then she made answer thus: '* My son, that animal is 
called a caribou. Its meat is very good, and its skin serves to make 
moccasins with. Let them shoot it." Therefore they shot it, and after- 
wards many more caribou. 

Lastly, one day that one of them was again consulting his mother, he 
said to her: "Mother, our little sister-dog is chasing a very large animal 
not unlike the caribou, but bigger. What can it be and what to do with 
it? " Upon which his mother said in answer : " My son, this is what we 
call a moose. Its flesh is excellent, and its skin is also very useful. Let 
them shoot it." After they had shot it, they also killed many more 
moose. 

They were now exercised to hunt all kinds of animals, and they had 
grown to be young men and successful hunters. In recognition of the 
service rendered their mother by the old woman who had preserved fire 
for her at the time that she had been abandoned, they used to present 
her, after each hunt, with the fat of the animals mixed with their blood. 
One day that they wanted to fool her, they mixed pieces of rotten wood 
with blood and offered the whole to her, saying: *' Grandmother^ fry this 
fat mixed with blood which we give you as is our wont." The old 
woman did as she was bid, but she soon detected the fraud, upon which 
she exclaimed : " P^ssa ! ya V/// 'gbnnhtij !^ Oh ! may you be translated 
up to the sky !" For she was indeed very angry. 

Now it came to pass that a short time afterwards their sister-dog 
scented a herd of caribou. They set at once in pursuit of the game. Far, 
very far away they ran on the tracks of their sister-dog, and yet they 
could not catch up with her. The more they advanced, the higher up 
they were going. At length, after a very long chase, one of the three 
thought of sitting down to rest awhile. Looking back, he discovered 
that they had reached the sky, and then he was terrified indeed. He 

' RcM, a primary root, means all that. 

' In the D^e legends, the old women are always addressed as grandmothers. 

* Archaic form of words in the Lower Carrier dialect. Psssa ! has no modern equivalent 
and is expressive of spite and rage. 
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told his brothers and they looked down. Then they also felt their hearts 
falling down at this. After a little time, they held consultation together 
as to the best means of returning to the earth. Then, on the advice of 
the eldest but one, they dropped down the little packages of dried salmon ^ 
which each of them had carried so far as provisions for thejourney. They 
hung underneath a grey jay, and carefully cautioned the bird not to look 
up until they had all got back to their country. They expected to be 
taken down to the earth along with the flying bird. But the jay could 
not resist the temptation of taking a look at the salmon which he con- 
sidered as his prospective prey. Therefore the whole assemblage of the 
three brothers with their packages of salmon underneath was fixed for- 
ever in the sky, men and salmon being changed into stars. 

These we now see every clear night. The three brothers we call 
EniUj or the Pursuers 2. Their sister underwent a like transforma- 
tion, and we can also see her a short distance off under the shape of 
a solitary star. Ahead of the whole is S^mtjnu^ which is nothing else 
than the herd of caribou chased by the three brothers. Those stars are 
always scintillating as if constantly on the move. This is because the 
caribou are fleeing from the three brothers. In a straight line beneath 
the hunters are three smaller stars ; they are the packages of salmon 
changed into stars by the curiosity of the jay. As for the bird, he flew 
away, and therefore he cannot now be seen. 

When the mother of the three brothers and of the she-dog saw that the 
sun had disappeared below the horizon without their coming back, she 
became very anxious ; for they used to return home by daylight*. At 
last, having accidentally looked up to the heavens, she beheld them there 
stationary under the form of stars. Mad with sorrow and guessing that 
this was due to the witchcraft of the old woman, she ran out to her and 
loaded her with a coiled-root basket^ full of burninj^ coals which she 
placed on her back, constantly to pack thereafter. Then she thrust a 
roasting-spit through her and hurled her up to the East, saying, "Hence- 
forth you shall be she after whom daylight comes*^." The old woman 



* The daily bread of the Carriers. 
' Orion. 

•The Pleiades. Their Carrier name is an old word, the nearest equivalent of which would 
be *'slar isl.ind." 

* In Carrier legends, hunters are very generally supposed to return before night, unless they 
meet with some accident. 

•There are no such baskets among the Carriers, but they are very common among the 
Tsii>ioirtin, the southern neighbours of the sub-tribe to which my narrator l)elongs. 

* U kive-y^^i^aih oHle, The morning star. 
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was thus translated up to the sky, and she it is whom we see every 
morning under the shape of a big star. Her basket full of burning coals 
explains how it is that the star is so bright. 

COMMENTS. 

I think that it requires but little acumen to perceive the difference 
which exists between the present and the preceding stories. The purely 
mythic character of the one is as clear as the legendary complexion of 
the others. This remark applies more especially to the second part of 
the latter narrative, which is altogether mythic or fabulous, while the 
episode of the procreation of the hybrid brothers and sister might per- 
haps be regarded as figurative of the mixed origin of the D^n6 stock. 
Unless we choose to see in the representative of the canine gens and its 
nocturnal visits to the maiden a counterpart of the Incubus, the male 
demon who was formerly believed to consort with women in their sleep. 
But the first hypothesis is much more probable and natural. Taken as 
a whole and compared with the other American, and some Asiatic, races, 
the D6n6 nation is of a relatively moral disposition, and the monstrous 
union of the virgin with the old dog might be taken as symbolical of the 
former intermarriages between the original ancestors of the D^n^, who- 
ever they may have been, and some immoral and dissolute race either in 
Asia or on the coast of America. 

Indeed, a particular D^n^ tribe, that of the Dog-Ribs\ owes its dis- 
tinctive name to a similar traditional intercourse of a dog with a woman> 
and the members of that tribe believe themselves to be the offspring of 
that union. Shorn of a few repetitions and unimportant monologues, 
their story is as follows : — 

A woman belonging to the tribe of the Yellow-Knives^ was living with 
her brothers when a beautiful stranger came from an unknown land, 
whom she was made to marry, as so far she had persisted in remaining 
single. As she awoke during the night she was surprised not to find 
her husband by her side, but instead she heard a dog gnawing some 
bones left on the hearth. As she had no dog, she was puzzled and was 
curious to ascertain whence the canine had come. Fire was rekindled, but 
no dog was seen. After some more rest, she again awoke to hear the 
same gnawing in the dark, when one of her brothers threw his axe in the 
direction of the noise. There was a great outcry, and after the fire had 
been kindled again, a big black dog was seen lying lifeless, whereby she 

^ An Eastern D^n^ tribe whose habitat lies between Great Slave Lake and Great Bear Lake. 
' Habitat east of Lake Athapaska. 

3 
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and her brothers knew that the animal was nobody else than her hus- 
band who, man by the daytime, became dog during the night. 

For her relations with the brute, the woman was abandoned, and in due 
course of time she bore six little dogs, which she kept in a satchel. One 
day that she came back from a visit to her rabbit-snares, she noticed foot- 
prints as of children on the hearth. Desirous of learning whence they 
proceeded, she attached a long cord to the lacing-string of the sack con- 
taining her little ones and, telling them that she was going again to visit 
her snares she left, but merely went to hide herself a short distance off 
behind a bush. The little dogs believing themselves alone and unseen, 
came out of their sack, when their mother pulled the cord, thereby closing 
it against three, two males and one female, who had come out transformed 
into boys and girl respectively. Those that remained dogs she aban- 
doned, while the two boys became powerful hunters and, marrying their 
sister, were the ancestors of the Dog-Rib tribe.^ 

Here ends in the original text of Petitot what that branch of the D6n6 
family regards as its national legend. One particular of some sociologi- 
cal importance we seem justified in. inferring from the above, viz.: that 
polyandry did not seem repulsive to the social notions of the Dog-Ribs, 
any more than their congeners, the Ts^'k^hne, deemed it, until a recent 
date, inconsistent with propriety. That the former tribe is too exclusive 
in its appropriation of the tale is shown by the fact that the Tsij>joh'tin 
possess a tradition substantially the same as that just related, and all the 
main details of which are identical with those of the Carrier story. 
Among the Tsij>joh'tin, the lodge is simply replaced by the tjiz2(9n or 
subterranean hut, while the bear-berries of the Carrier myth are with 
them a species of tuberculous root, of which they are particularly fond 

The Hare Indians, another D^n^ tribe^ share with the Kutchin, the 
northernmost division of that exclusive family, the belief in a tradition 
according to which " they formerly dwelt very far away in the west and 
beyond the sea, in the midst of a very powerful nation among which 
magicians used to transform themselves into dogs or wolves during the 
night, while they became men again during the day. These people had 
taken wives from among the Den^^." The Kutchin describe that nation 
as very immoral and going almost naked. According to Petitot, the 
same Indians believe also in the existence, on the Asiatic continent, of a 
nation of dog-men, the upper part of whose body they state to be that of 

* TraditioiH indiefines du Catuida Nord-Ouest^ ptir /' Abh^ E, Petitot^ p. 301. 
' Habitat : Mackenzie, Anderson and MacFarlane Rivers. 
^ Essai siir V origifu des DhtS-Dindjic ; Paris, 1876, p. xxviii. 
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a man, while the lower part is that of a dog.^ Their name for these 
monsters is Tlin-akeni, which means at the same time Dog-feet and Dog- 
race (fils de chien). 

To return to our legend. It would seem as if its first part were a sort 
of national tradition among the hyperborean races of America, since even 
the Eskimo have a story which is evidently the equivalent of it. Ac- 
cording to Dr. F. Boas, an old Eskimo was living alone with his daughter 
who, for a long time, would not marry. At length a dog, spotted white 
and red, won her affection and became her husband. By him she had 
ten children, five of whom were dogs and five were Adlet, a tribe of 
fabulous beings half-men, half-dogs. The former became the ancestors of 
the Europeans, while the latter were the progenitors of a numerous 
people^. 

As to the second part of our myth, namely, the beautiful story of the 
initiation of the three brothers into the mysteries of the hunt, and their 
final transformation into stars, it is, as far as I know, found among no 
other D^n^ tribe, except the Tsii>ioh'tin. But the Central Eskimo have a 
legend which, though strongly impregnated with local colouring, bears a 
close resemblance thereto. Here it is, after Dr. Boas : — 

"Three men went bear hunting with a sledge and took a young boy 
with them. When they approached the edge of the floe, they saw a bear 
and went in pursuit. Though the dogs ran fast they could not get nearer, 
and all of a sudden they observed that the bear was lifted up and their 
sledge followed. At this moment the boy lost one of his mittens and in 
the attempt to pick it up fell from the sledge. Then he saw the men 
ascending higher and higher, finally being transformed into stars. The 
bear became the star Nanuqdjung (Betelgeux); the pursuers, Udleqdjun 
(Orion's belt), and the sledge, Kamutiqdjung (Orion's sword). The men 
continue the pursuit up to this day ; the boy, however, returned to the 
village and told how the men were lost."^ 

It is but natural to see savages believe in the personal nature of the 
heavenly bodies, when even Plato, the great philosopher, thought that the 
stars were as many animated beings. All the mythologies are unanimous 
in personifying, each according to the particular bias and the favourite 
avocation of the people, the constellations and principal stars of the 
firmament Hence, the Pleiades, which are among the sedentary people 

^ Ibid, p. xxix. 

•The Central Eskimo, by Dr. F. Boas, Sixth Ann. Rep. Bur. Ethnol.; Wasliington, 1888, 
P- 637. 

^Ibid, p. 637. 
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of Europe the "Hen and Her Chickens," and were among the poetic 
inhabitants of Greece the seven daughters of Atlas, become a herd of 
caribou among the native huntsmen of North America, It is perhaps 
worth noticing, in this connection, that the Greeks beh'eved also that the 
Pleiades were being pursued by Orion, the gigantic hunter who, after his 
death at the hands of his fair but jealous companion, Artemis, was placed 
among the stars together with his hound. 
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THE FLUCTUATIONS OF LAKE ONTARIO. 

By Kivas Tully, C.E. 

[Read February lo, iSp^.] 

On the 22nd of March, 1879, I read a paper on this subject before the 
Institute ; the fluctuations were from the year 1854 to 1878 inclusive, a 
period of 25 years. I now propose to extend the observations to the end 
of 1893, an additional period of 15 years, making a total of 40 years. 

The great lakes of North America are the reservoirs of the water 
shed which lie between y6° and 92" west longitude, and 42° and 50° north 
latitude, running in a diagonal or north-westerly direction, between the 
above parallels of longitude and latitude. Since 1878 the survey of the 
great lakes has been completed by the United States army engineers, and 
I am enabled to give more correct information with respect to the water 
surface and water shed of the lakes, than could have been furnished 
when I read the first paper. 



Lakes. 



Lake Superior 

St Mary's River 

Lake Michigan 

Lake Huron and Georgian Bay 

St. Clair River 

Lake St. Clair 

Detroit River 

Lake Erie 

Niagara River 

Lake Ontario 



Area of 
Water Surface. 
Square Miles. 



31,200 
150 

22,450 
23,800 

25 
410 

25 
9,960 

15 
7,240 



95,275 



Area of 
Water Shed. 
Square Miles. 



51,600 
800 

37,700 

31,700 . 
3,800 
3,400 
1,200 

22,700 
300 

21,600 



174,800 



Aggregate Area 

of Basin. 

Square Miles. 



82,800 

950 
60,150 

55,500 

3,825 

3,810 

1,225 

32,660 

315 
28,840 



270,075 



The levels of the mean surfaces of the lakes above the mean sea level 
at Governor's Island, New York, are as follows : — Lake Ontario 246^ 
feet, Lake Erie 572^ feet, lakes Huron and Michigan 581^ feet, Lake 
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Superior 6oiy*\j^ feet. The difference of 20^ feet between lakes Superior 
and Huron, occurs in the rapids of St. Mary's River ; the 8^ feet be- 
tween lakes Huron and Erie, mainly in the Detroit River. The difference 
of 326 feet between lakes Erie and Ontario occurs in the vicinity of 
Niagara Falls, and is principally grouped as follows : — 100 feet in the 
five miles of rapids between Lewiston and the lower suspension bridge, 
10 feet in the rapids between the bridge and the Fall^ 160 feet at the 
Falls, 50 feet in the rapids immediately above the Falls, and six feet in 
the Upper Niagara River. 

The mean depth of Lake Superior is about 475 feet, the deepest point 
marks a depth of 1008 feet, or 406 feet below the level of the sea. Lake 
Huron has a mean depth of about 250 feet, and a maximum depth of 
750 feet. Lake Michigan has a mean depth of 325 feet, and a maximum 
depth of 870 feet. Lake Erie is comparatively shallow, having an average 
depth of less than 70 feet, and a maximum depth of 210 feet. Lake 
Ontario has a mean depth of about 300 feet, and a maximum of 738, or 
nearly 500 feet below sea level. The channels of the rivers connecting 
the lakes seldom exceed 50 feet. According to the U. S. lake surveys, 
the mean annual rain and melted snowfalls of the several lake basins are 
as follows : — Lake Superior, 29 inches; Lake Huron, 30 inches; Lake 
Michigan, 32 inches ; lakes Erie and Ontario, 34 inches. This is about 
equal to 31 inches on the entire lake basin. The following represent the 
average discharges at the outlets of the lakes : — 



Lake Superior at St. Mary's River, 86,000 cubic feet per second. 

Lakes Michigan and Huron at St. Clair River, 225,000 
Lake Erie at Niagara, 265,000 

Lake Ontario at St. Lawrence River, 300,000 






" It is well understood that the principal factors on which the stage of 
water in the great lakes depends, are the rain and snowfalls, the evapora- 
tion, and winter temperature ; the rain and snowfalls furnish the supply^ 
the evaporation withdraws a part before it reaches the mouths of the 
streams, and form the surfaces of the lakes ; a severe and continued cold 
winter preventing the melting of the snow, will raise the summer stage at 
the expense of the winter stage. The region of the great lakes is so vast 
that the conditions of rainfall, evaporation and temperature may vary 
widely in different sections." 

The following is a detailed statement of the rain and snowfall from 
1854 to 1893, and the highest and lowest water on Lake Ontario : 
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Inches. 


Highest Water. 


Lowest Water. 


Remarks. 


1854- 


-Rain and snowfiatU- 


-32.815 


June 21, 36>^'' 


Dec. 29, 6" 


Great fall 


185s 


<( 


41.550 


Aug. 7, 29K 


April 2, I 


Water ri.sing 


1856 


«c 


27.055 


June II, 32>i 


Dec. 15, 4}i 


•• falling 


1857 


it 


40.585 


July 27, 43>4 


Jan. 30, 1}^ 


Great rise 


1858. 


t* 


32.591 


** "3.44 


Nov. 30, I7>^ 


Water steady 


1859 


It 


39.764 


May 31, 43 


** 14. I2>4 


Great fall 


i860 


tt 


27994 


July 8, 24>^ 


" 24, II 


Rise and fall equa 


1861 


tt 


34-475 


June 5, 39 


Jan. 30, 9 


Great rise 


1862 


tt 


34.009 


May 21, 43>^ 


Dec. 19, 8 


Great fall 


1863 


it 


32.773 


" 16, 34>^ 


*' 15. 8 


Rise and fall equal 


1864 


tt 


36.946 


June 5, 35>^ 


Feb. 16, 4 


Great rise 


1865 


tt 


32.929 


May 19, 30 


Dec. 27, zero 


Great fall 


1866 


tt 


39.419 


June 18, 20 


Feb. 15,-7 


Water kept even 


1867 


tt 


30.091 


" 17, 38 


Dec. 26, - 5 


Great fall 


1868 


tt 


34.278 


July I, 17 


Feb. 6,-12 


Low water 


1869 


tt 


39.642 


" 28,27 


" 5.-2 


Water rising 


1870 


tt 


46.188 


May 6, 47 


Dec. 29, 12 


Highest water 


187 1 


tt 


32.731 


" 4,26 


" 29, -6>^ 


Great fall 


1872 


tt 


25.338 


June 22, 3X 


Mar. 19, - i6ji^ 


Lowest water 


1873 


It 


31.612 


May 26, 23 


Jan. 9,-15 


Great rise 


1874 


tt 


24.344 


June II, 29 


Dec. 30, - 5 


Fall at end of year 


1875 


It 

• 


29. 730 


** 24, 12 


Feb. 17,-15 


• 

Very steady 


1876 


tt 


32.403 


July 5» 41 


Jan. 10, - 2 


Great rise 


1877 


tt 


25.615 


April 28, i8j^ 


Nov. i8,-i>4 


Low water 


1878 


tt 


48.490 


Dec. 14, 25 


Jan. 5, - I 


High water 


1879 


tt 


29.365 


Jan. I, 22 


Ocr. 30, - 6>^ 


Gradual fall 


1880 


tt 


35.322 


June 4, 19 


Dec. 30, - 7 


Rise and fall equal 


I88I 


tt 


26.898 


July 8, 15 


" 7.-7 


(( 


1882 


«i 


24.838 


June 30, 29>^ 


Jan. 3.-3 


ft 


1883 


it 


34.134 


July 16, 36 


" 21,-2 


(( 


1884 


tt 


28.552 


May 22, 40 


Nov. 24, 9 


High water 


!885 


tt 


32.911 


Aug. 3, 34 


Mar. 10, 4 


tt 


1886 


tt 


35.076 


May 10, 46 


Nov. 15, 14^ 


tt 


1887 


tt 


25.759 


** 30, 39 


Dec. 29, 3 


Low water 


1888 


tt 


26.279 


June 28, 17^ 


** 21, zero 


ft 


1889 


tt 


3».225 


July 3, 22 


Nov. 4,-1 


ft 


1890 


tt 


37.370 


June 21, 37 


Jan. 8, 8 


High water 


1891 


tt 


3'.5>5 


May 2, 29 


Dec. 16, - 13>^ 


Very low. 


1892 


tt 


29.505 


July 24, I4>^ 


Mar. 7. -I3>4 


tf 


1893 


tt 


39.715 


June 1, 27 


Feb. 7,-9 


tt 



Note — Where the sign - (minus) is used it indicates 
1854, being 9 feet above the surface of the rock at the 



level below zero. Zero was established in 
Queen's Wharf. 
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The observations as to the level of the water in Lake Ontario were 
commenced by the directions of Capt. Richardson, Harbour Master, in 
1854, though a regular float gauge was not constructed until 1856, and 
since that time the gauge has been four times shifted, care having been 
taken to preserve the datum. I can personally vouch for the correctness 
of the observations, having occasion to refer to them constantly as Har- 
bour Engineer since 1853, a period of over forty years. 

In the paper which I read at the Institute in 1879, it was stated that 
the average rain and melted snowfalls for 25 years were 34.172 inches, 
the highest being 48.490 inches in 1878, and the lowest 24344 inches in 
1874. The average rain and snowfalls for 15 years, from 1878 to 1893, 
were 31.217 inches, the highest being 39.715 inches in 1893, and the 
lowest was 24.838 inches in 1882. The extreme fluctuations of Lake 
Ontario between the years 1855 and 1878 iik:lusive, were in 1870, when 
the highest water was reached on the 6th of May, 47 inches, and two 
years afterwards the lowest water occurred on the 19th of March, 1872, 
16^ inches, an extreme of 63 J^ inches. Th6 extreme fluctuations 
between the years 1878 and 1893 were in 1886, when the highest water 
was reached on the loth of May, 46 inches, and in 1892, not quite six 
years afterwards, the lowest water occurred on the 7th of March, 13^ 
inches, an extreme of 59^ inches, nearly four inches less than the 
extreme fluctuations for the previous 25 years. The mean average for 
the 25 years was 18.20 inches, and for the 15 years, between 1878 and 
^^93> was 15.17 inches. The diminution of nearly three inches in the 
rain and snowfalls, and more than three inches in the fluctuations of the 
above periods, induced me to examine the average rain and snowfalls, as 
recorded by the Meteorological Observatory, and I find that the above 
observations have been substantiated, as follows : — 

In 1858 the average of 17 years was 36.940 inches. 
1868 '* 27 " 36.273 " 

1878 ** 37 ** 35-464 " 

1888 " 47 '' 34.632 " 

1893 ** 50 *^ 34.338 '' 

Showing a gradual diminution of 2.602 inches in 50 years. 

The cause of this diminution is not far to seek. The reckless destruc- 
tion of the forests in Ontario, also Michigan and Wisconsin in the 
United States, by lumbering and consequent fires, in the area of the 
water shed of the great lakes, without a partial or corresponding substi- 
tution of trees by planting, is a sufficient explanation of the result, 
apart from other probable causes. 

The Ontario Government took the initiative, some years since, in es- 
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tablishing a forestry branch, in connection with the Crown Lands De- 
partment, to induce farmers to plant trees, partly to replace the whole- 
sale destruction of the forests, which has been continued for over a 
century, and the annual reports indicate thaf some progress has been 
made in this most important and urgent matter, affecting as it does the 
prosperity and welfare of the province. 

The establishment of the Algonquin Park by the Ontario Government 
last year, the Banff Park by the Dominion Government, and the Adiron- 
dack and Yellowstone Parks in the United States, are indications of the 
interest that is now taken in this matter by the Ontario, Dominion, and 
United States Governments. I am not aware that the United States 
Government has taken any steps to second the efforts of the Ontario 
Government to rectify the evil effects of the destruction of the forests, by 
means of planting, etc. It would be interesting to know what the 
average rain and snowfalls were in the beginning of the present century 
as compared with the present average ; the records would probably show 
a difference of six inches. 

The diminution of the average mean water level of Lake Ontario, 
three inches in 15 years, affects the shipping interests, as there is so 
much less depth of water in the harbours round the lake, a constant 
source of complaint. The chart prepared by Mr. Crosman, of Milwaukee, 
shows the fluctuations of the great lakes from 1859 to 1887. The chart 
showing the records of the rise and fall of Lake Ontario is copied from 
the original in the Harbour Commissioner's office, Toronto; also the 
annual and weekly records from 1854 to 1893. 

The records of extraordinary fluctuations are limited to four instances, 
though several have been noticed, two of which were observed at 
Oswego in 1872 and 1873, by officers in charge of the United States 
survey of the lakes, and two at the Queen's wharf, Toronto, one on the 
24th of April, 1878, and one on the 17th of April, 1880. The records are 
as follows : — " On the 13th of June, 1872, at Oswego, between 2 and 3 
p.m., the water suddenly rose one foot in ten minutes, and afterwards 
continued to rise and fall until 7 o'clock, the barometer falling nearly all 
the time. At ten minutes past 3 a white squall and water spout passed 
about one and a half miles to the north-west and moving west. At 
Olcott, 112 miles west of Oswego, the people reported having seen an 
immense sea serpent lashing the waves, which was presumed to be the 
water spout before noted." Again at Oswego on the 19th of July, 1873, 
it was observed; — "At 3 o'clock the barometer had fallen .05, the water 
to 2yV feet, and the thermometer was 76**; at 5 p.m. the water suddenly 
rose to 3-^, it was found that the barometer had fallen .07, the wind had 
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shifted to the south-west, and the thermometer had risen to 8o^ At five 
minutes past 5 the water had fallen again to 2^^, the wind shifted to the 
north, blowing fresh, and a water spout appeared about four miles 
N.N.W., moving S.S.W." General Comstock remarked in reference to 
these reports: — "It would seem, then, from the consideration of the 
irregular fluctuations at Milwaukee, Marquette and Oswego, that a pro- 
bable cause is to be found in the oscillations of the barometer, either 
local or general, and in the accompanying winds, periodically arising in 
some cases by reflection from the opposite shores." 

The unusual fluctuations at the Queen's wharf, Toronto, in 1878 and 
1880, are noted as follows: — Capt. Paul, in charge of the Dominion 
Government dredging, stated in his diary, April 24th, 1878: "A.M., 
cloudy, threatening, wind fresh, east; P.M., heavy squall from the S.E. 
with rain. Extra rise and fall of water 3 J^ feet above the average. Normal 
state of water 20 inches above zero. On the 23rd the level was 19, and 
25th, 20 inches above zero." The time was riot stated, but he informed 
me shortly after the occurrence that it was in the afternoon. Mr. Carp- 
mael, now superintendent of the Meteorological Observatory, kindly 
furnished me with the barometric readings for that day. "Between 1.58 
p.m. and 2.02 p.m. there was a sudden rise of more than a tenth of an 
inch, viz.: from 29.122 to 29.226, in less than four minutes." Mr. Carp- 
mael, who lectured at the Institute shortly after that time, mentions in 
his notes on the above : " At about 2 h. 2 m. the wind suddenly increased 
in force and veered from east to south, afterwards returning to S.E. and 
E., the force at the same time diminishing." There were no reports of 
water spouts or sea serpents. In reference to the second fluctuation, the 
Toronto G/ode^ April 19th, 1880, stated: "About 5.45 p.m. on Friday 
last (17th inst), a tidal wave set into the harbour, when the water sud- 
denly with one great advancing flood raised about twenty inches. The 
height of water was maintained, ebbing and flowing for about an hour. 
The wave appeared to come in from the south, where the sky at the time 
gave the appearance of a heavy squall." With reference to the supposed 
tidal theory, General Comstock remarks : " The known existence of a 
lake breeze at Milwaukee during the summer months, at once suggested 
itself as a cause for this inequality, and on comparing the solar diurnal 
cur\'es for April and November, when the lake breeze should be weak, 
and that for July and August, when the lake breeze should be the 
strongest, with that of the whole season, it was found that for the former 
months the inequality nearly disappears, while for the latter it is con- 
siderably increased, thus justifying the supposition that the lake breeze 
is the cause of the inequality." On such evidence the so-called tidal 
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theory may be dismissed, so far as regards the apparent effects on lake 
fluctuations. 

The extreme fluctuations of Lake Erie, or the difference between the 
records of the highest and lowest water at Port Colbome, between 1859 
and 1867, were 11 feet 3 inches, and the extreme fluctuations of Lake, 
Ontario, at Port Dalhousie between 1868 and 1870, were 6 feet 11 inches, 
and according to the records in the Harbour Commissioner's office, 
Toronto, between 1870 and 1872, were 5 feet 3)^ inches, as before ex- 
plained in reference to the fluctuations of Lake Ontario. Extreme 
fluctuations on lakes Superior, Michigan. Erie and Ontario have been 
referred to by newspapers and periodicals in the United States and 
Canada, but as the fluctuations were not particularly recorded, or ac- 
curately substantiated by reliable observations, as in the above-mentioned 
instances at Oswego and Toronto, I have not considered it advisable to 
give an account of them in this paper. 
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THE GESTURE-LANGUAGE OF THE BLACKFEET. 

By Rev. John Maclean, Ph.D. 

[Read 3rd March, iSp^.] 

The gesture-language of the Blood Indians is the same as that belong- 
ing to the Piegan and Blackfoot Indians, the whole comprising the Con- 
federacy. My first observations among the tribes of the Canadian North- 
West induced me to conclude that the gesture-language was similar 
amongst all the tribes, but later studies among the Crees, Stonies and 
Sioux have compelled me to change my opinion. I found during visits 
made to the camps of these people that I could talk with them about 
time-measurements, and was able to count by signs, but I was unable 
to converse with them of matters relating to daily life. Distinct from 
the gesture-language proper, there exist several methods of communi- 
cation, as by the arrangement of fires on the prairies in times of 
war or when travelling, the various modes of the curling smoke being 
used to convey different messages, and piles of stones on the prairie 
marking distances or indicating some notable event. The Indians' 
system of telegraphy includes different modes of riding on horseback, 
motions of blankets and the use of looking-glasses. 

The gesture-language is spoken in general by means of the hands. 
The gestures representing the various tribes are as follows ; 

Blood Indians. — The forefinger and second finger of the right hand 
are brought together and held open, while the hand is closed. These 
are pushed forward under the lower lip, horizontally across the chin. 

Piegan Indians. — The right hand closed, and placed against the right 
cheek at the top of the cheek bone, with closed thumb touching the cheek. 
The fist is made to rotate rapidly and outward upon the cheek. 

Blackfoot Indians. — The two forefingers of the right hand erect and 
apart in the shape of a V and the rest of the hand closed: Holding the 
body erect, the fingers are pushed downward and outward over the right 
foot, as if in the act of scooping mud off the foot. 

White Men. — The forefinger of the right hand drawn horizontally 
across the forehead, in the centre of the brow. 

Sioux Indians. — The forefinger of the right hand drawn across the 
throat, as if in the act of cutting the throat. 
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Sarcee Indians, — The forefinger and thumb brought together at the 
tips, then raised to the right hand corner of the mouth, and made to 
operate as a person would do in taking a pinch of some fine powder and 
then rubbing it between the fingers. 

Crotu Indians, — Both hands raised by the sides palms downward, and 
raised up and down several times to represent the flapping of a bird's 
wings. 

Gros Venttes, — Fall or Willow Indians^ known amongst the Blackfeet 
as the Atsinas, 

^ The tips of the fingers brought together below the chest, palms of the 
hands open and toward the body, then pushed outward and downward 
to represent corpulency. 

These gestures do not always correspond with the name of the tribe, 
but in general describe some characteristic of the people. 

In the modes of reckoning time, the measurements are made by the 
right hand. The forefinger of the right hand is bent, and held toward 
the sun, to mark where it stood at the time indicated. Thus the hand 
with the finger bent begins at sunrise and goes round marking each 
distinct position, and the hour of the day is measured in this manner. 
These Indians, like many other tribes, use the term "nights" where the 
white people use " days ". 

In counting, both hands are used. The forefinger of the right hand is 
brought into contact with each finger of the left hand separately in 
counting units. 

Tens are counted by holding up the hands and opening and closing 
them as often as tens are in the number. Another method is to run the 
forefinger of the right hand horizontally across the fingers of the left 
hand. Thus to reckon fifty, both hands may be opened and closed five 
times, or the right forefinger drawn across the thumb and fingers of the 
left hand in the manner indicated. 

In describing a hunt one set of gestures is used, applicable especially 
to this kind of life. 

Buffalo are represented by lifting the hands to the side of the head and 
raising the forefinger of each hand to indicate horns. 

Shooting is indicated by bringing the palms of the hands together, the 
right hand being uppermost, and quickly striking the centre of the 
palms, at the same time making a noise with the mouth as if a number 
of rifles were being fired in succession. 
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Looking through a telescope is expressed by holding the hands to the 
eye, finger and thumb of each hand brought together at the tips, forming 
a circle, the right hand being nearest the eye, and then looking through 
them. 

An animal being shot and falling to the ground is shown by holding 
the palms of both hands toward the ground, and throwing them down a 
few inches. 

Scalping, — The left hand holding an imaginary scalp-lock, and the right 
hand performing the act. 

War-cry, — The right hand held over the mouth, striking it quickly in 
succession, at the same time uttering a most unearthly cry» which is never 
forgotten by those who have ever heard it. 

Surprise, — The palm of the right hand held over the mouth, while the 
eyes express astonishment. Sham fights are engaged in during the Sun- 
Dance, in which many of these gestures are used. There are a large 
number of miscellaneous gestures, some of which can be explained in 
words, but others cannot be accurately described except by actual re- 
presentation with the hands. 

Nistoa = /. — Is represented by placing the forefinger of the right hand 
upon the nose, having the hand closed and turned toward the face. 

Moyis = A lodge, — The hands held upward as if in the attitude of 
prayer, palms toward each other, and tips of fingers touching one an- 
other. 

Aiksoo = It is finished, — The end of any work or contract, or the dis- 
solution of a bargain, as much as to say, " there's an end of it." The 
hands are closed, and held in front of the body, then brought together 
until the thumbs touch each other, afterward separating them quickly, 
resembling the motion of a shoemaker in sewing. 

MiS'amot=A long time ago, — The left arm held out from the body, 
and the forefinger of the right hand pointing toward the left arm, drawn 
up the left hand toward the shoulder. 

Saiapetsio= He is speaking falsely, — The right hand held toward the 
face with palm inward and open, the fingers pointing upward, and then a 
quick motion from left to right as if tr>'ing to cut off the nose. Another 
form of this expression is to bring the two forefingers of the left hand to 
the mouth, separated in the shape of a V, and pointing outward to re- 
present a forked or doubled- tongued person. A deceitful person is 
represented by the right hand being held in front of the body palm open 
and downward, and the hand tipped first to one side and then to the 
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Other, as if the heart were swaying and was undecided, and therefore not 
to be depended upon. 

Aipoyeo=He is speaking. — The right hand palm upward brought to- 
ward the mouth with the fingers pointed outward, until the edge of the 
hand touches the lower lip, then carried forward from the mouth in a 
trembling manner, as if carrying the words separately and throwing them 
out after each other. 

Pistceksena = A snake, — The forefingers of the right hand held hori- 
zontally and pushed outward with a zig-zag motion made resembling the 
motion of a snake in crawling. 

Awaseneo = He is weeping, — The forefingers of both hands held 
toward the eyes and drawn downward several times, representing tears 
coursing down the cheeks. 

Friendship is expressed by joining the hands together and shaking 
them, as a person does in shaking hands with another person. This 
appears to have been learned from the white people. 

KltAkomimo = I love you, — First the sign for Ntstoa is used, then both 
hands are pressed against the left side in token of endearment, and 
finally the forefinger of the right hand is pointed toward the person 
loved. 

Kika = Wait, — Desiring a person riding on the prairie to wait, the 
Indian holds his right hand open above his head, and then with the 
fingers pointing upward, the hand is shaken backward and forward while 
the arm is held firmly in position. 

Nttfiqpuma^ I am trading, — The left arm bent, hands shut and bent 
toward 'the body, the forefingers of both hands extended, the forefinger 
of right hand placed on top of the left forefinger in the form of a cross. 

NomiUjpApe = My blood-relation, — The points of the fingers of the right 
hand brought together, the tips touching the breast, and then drawn out, 
representing the act of nursing. 

Nttaikimatapsi = / am poor, — The left hand closed, forefinger extended 
and held toward the body, the right hand closed with forefinger extended 
and placed upon the left finger, and finally a quick motion repeated by 
the right forefinger upon the left forefinger toward the finger as one does 
in sharpening a pencil. 

Noqkokit = Give it to me, — The right hand open, palm toward the 
body, and a motion made as if drawing goods toward the person. 

AoAqseneo=He is eating, — Both hands held half open toward the 
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body, and a quick motion made representing the act of throwing articles 
into the mouth. 

Nimataioqtciqp = I do not hear it, I do not ufiderstand it, — The fore- 
finger of either hand bent, and held toward the ear on the same side as 
the hand, and then the finger jerked toward the centre of the ear. 
Another mode of expressing the same idea is to hold the palm of the 
hand toward the ear with the fingers half bent, and then to throw out- 
ward the whole hand. 

Being born, or the time of our birth is represented by the left hand 
being held palm downward, thumb toward the body, below the chest and 
close to the person, the right hand palm downward, fingers pointing out- 
ward from the body, and the whole right hand pushed under the left 
hand and outward from the person. 

Anom = HerCy this place. — The end of the closed fist of the right hand 
placed on the end of the closed fist of the left hand. 

Riding liorseback is indicated by the first and second finger of the 
right hand being separated and placed over the forefinger of the left 
hand in a straddled fashion, the palm of the left hand being toward the 
person. 

A friend of mine distant from me a mile 1 was anxious to converse 
with, but he was beyond the sound of my voice and was rapidly walking 
away from me. An Indian was coming toward him on foot, and seeing 
my opportunity I called to one of my Indian friends near me and told 
him to inform the Indian in the distance by means of the gesture-lan- 
guage that I wished to talk with the white man. Immediately he used 
the sign for kika — wait, pointed toward the white man, brought his ri^ht 
hand down and toward his person in a swaying motion, then clost- d the 
same hand, raised it and brought it toward the ground in a perpendicular 
manner. The Indian in the distance walked up to the white man, and 
delivered the message, who turned and came to the place where I awaited 
him. 

The gesture-language is full of expressive signs, a few of which I have 
given, but a small volume could be written on this interesting subject. 
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THE CLIMATE OF ALBERTA. 
By R. F. Stupart. 

[Read jth April, iSp^.'] 

Not long since, in looking over some meteorological observations made 
at Edmonton, N. W. T., it struck me it would not be amiss to write a 
short paper on the climate of Alberta, which portion of the Dominion 
has, I conceive, a climate more than fairly desirable as regards mere 
living in it, and I trust also one that will make the country widely known 
for its rich farming and pasture lands ; on the latter point, however, I am 
no expert, and am unable to speak authoritatively. 

From mere hearsay and newspaper reports one may well be somewhat 
puzzled as to the facts concerning the climate of our great Northwest 
We hear people talk of a country where 20'' below zero does not feel cold^ 
and of a country further west where lawn tennis is an amusement some- 
times indulged in at Christmas, and again of howling blizzards and 
Arctic cold. 

Meteorological observations taken at various points in the Territories 
during periods ranging from nine to twenty years, afford sufficient data 
to report with a fair degree of accuracy on the climatic vicissitudes 
which may be experienced, such series containing, as they probably do^ 
seasons of extremes in both directions, one or more of which will at any 
rate approach the greatest ever experienced in the country. 

In considering the climate of Alberta, nine years observations at Cal- 
gary and eleven at Edmonton have been closely studied and analyzed, but 
beyond the more detailed investigation of the climatic changes occurring 
from month to month, and in various years, I shall endeavour to shew 
how it is that this particular part of the Dominion is subject in winter to 
very great temperature changes in a short time, bitter cold giving place 
in a few hours to balmy weather under the softening influence of the 
Chinook. A valuable and instructive paper published in the "American 
Meteorological Journal" for August, 1888, by Mr. C. C. McCaul, of Cal- 
gary, N. W. T., points out very clearly the wonderful effect so often pro- 
duced by a change of wind from north and northeast to southwest and 
west, how the temperature will in a few hours jump up from 20° below 
zero to 40'' above and a thick covering of snow rapidly disappear, and 
also deals .veiy correctly with some of the conditions that produce these 
balmy westerly breezes in winter. 
4 ^ 
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In glancing over the mean temperatures of the various winter months 
— December, Januar>' and February — at Calgary and Edmonton, the first 
thing that must strike one is the very large difference between the 
highest and lowest means of corresponding months in different years ; 
for example, in 1891 the January average at Edmonton was 20.9°, and 
Calgary 27.0"*, which former temperature is approximately equal to the 
Toronto normal, and the latter several degrees above, while in 1890 
Edmonton shewed a monthly average of 6.8° below zero, and Calgary 
3.5° below, both of which are not far from the mean at Moose Factory on 
James's Bay. At Edmonton, January 1886 was even colder than 1890, 
shewing an average of 13.7" below zero. A normal deduced from the 
eleven years' observations at Edmonton gives 2.7°, and the nine years' 
observations at Calgary give 9.4° for that station. 

February means shew the same tendency to extremes. In 1889 the 
February mean temperature was 21.9'' at Edmonton and 20.3° at Calgary, 
while in 1887 it was 10.4'' below zero at the former station, and 4.0° below 
at the latter. The February normal at Edmonton is 5.4^ and at Calgary 
12.0°. The December means do not shew quite so wide a range, but 
December 1890 shews a mean of 22.6° at Edmonton, and 25.4° at Cal- 
gary, while in 1884 it was i.c*"' at Edmonton, and 3.5° at Calgary. 

While at both stations the winter months are in some years exces- 
-sively cold, scarcely a month goes by without one or perhaps several 
breaks when the temperature exceeds 40°, and at times in some months 
is upwards of 50^. The highest temperature registered at Calgary 
in January was 58" on the 23rd, 1892, and at Edmonton 52** on the 
22nd, 1892. 

At Edmonton, on the average out of the 59 days in January and 
February the temperature exceeds 32° on 17 days, and at Calgary on 23 
days. On the other hand, at neither station has there been a January in 
which the temperature has not fallen to 20° below zero, and 57° below 
has been recorded at Edmonton and 48"^ below at Calgary. 

March shews a very marked improvement in the temperature, the 
normal for Calgary being 26.8^ with an average maximum of 39.2**, and 
at Edmonton 23.7', with an average maximum of 35.3°. The lowest 
March temperature recorded at Calgary was 28.7" below on the 2nd, 
1888, and at Edmonton 39.5" below on 3rd in the same year. 

April shews a normal of 39.3^ at Calgary, with an average maximum of 
52.5'', and Edmonton shews the same temperature with an average 
maximum of 51.5°. Scarcely a year goes by without temperatures ex- 
ceeding 70^ being recorded. 
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A comparison of these average temperatures, etc., with those of other 
parts of the Dominion shews that with the exception of South and 
Southwestern Ontario and British Columbia there is no portion of the 
country where the spring opens as early as in Alberta. 

The mean temperature of Northeastern Ontario, deduced from obser- 
vations at Lindsay, Ottawa and Rockliffe, gives a March mean of 20.7°, 
with a mean maximum of 3I.I^ and an April mean of 38.2", with a mean 
maximum of 49.0% shewing that during both these months the weather 
is colder in Northeastern Ontario than in Alberta. 

From May to November the temperature is lower in Alberta than in 
any of the more settled parts of Ontario. The warmest month is July, 
with a mean of 60.5" at Calgary and 58.8" at Edmonton, and a mean 
maximum of 74.0*" and 72.9° respectively. 

In some years frosts occur in early June, but by no means invariably. 
There is no instance recorded of the temperature at either station touch- 
ing the freezing point in July. In August there are a few instances of 
frost, but it is uncommon. 

Usually it is well on in November before the temperature falls to zero 
roughly speaking between the 15th and 20th. 

The month of December shews much the same figures as those of 
Northeastern Ontario, the mean at Calgary being 17.2*^, with a mean 
maximum of 274^ against 17.7° in Northeastern Ontario, with a mean 
maximum of 25.8®. The advantage is thus with Alberta. 

The total mean annual precipitation is 14.16 inches at Edmonton and 
12.85 at Calgary ; of this the greater portion falls as rain between April, 
and September, the amount being 9.81 inches at Calgary and 10.61 
inches at Edmonton, or about 67% of the amount which falls in the 
Northeastern Ontario district during that period. 

In Alberta there is a great deal of sunshine, the annual amount of 
cloudiness being only about 70% of the average amount at Toronto; 
roughly speaking the average cloudiness during the fall and winter 
months is 72^ and about 50% in summer, but in Alberta summer and 
winter months shew about the same amount, and give a yearly average 

of 43%. 

THE CHINOOK. 

During the winter months the normal atmospheric pressure conditions 
are anticyclonic over the interior of the continent, while over the northern 
portions of the Atlantic and Pacific oceans there is tolerably persistent 
low pressure. This distribution of pressure gives prevailing north- 
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westerly and westerly winds over Canada from Manitoba to the Gulf of 
St. Lawrence. Along the eastern slope of the Rocky Mountains they are 
generally northerly, but as we cross to the Pacific Coast the barometric 
gradient alters its direction in a way to produce a prevalence of easterly 
to southerly winds near the British Columbia Coast, and as we go still 
further west we find in crossing the Pacific south of latitude 50° a preva- 
lence of southwesterly winds blowing from a subtropical belt of high 
pressure towards the low to the northward. 

Now the normal low pressure area over the North Pacific is a region 
frequently traversed by barometric depressions or storm centres, many 
of which move to the coast of California or British Columbia and thence 
force their way into the continent, temporarily displacing the high 
pressure there prevalent. It is when one of these areas of depression is 
forcing its way inland over Northern British Columbia that the winter 
Chinook is felt in Alberta. Then is Alberta within the southwest 
barometric gradient in connection with the storm centre and southerly 
to westerly winds are blowing over British Columbia. These winds 
blowing off the sea are moist, they ascend the mountain slopes and are 
gradually deprived of their moisture, rain or snow falling on the moun- 
tain sides. This condensation of moisture sets free latent heat which 
retards the dynamic cooling due to diminished pressure, and afterwards 
as the dry air descends the eastern slopes it is heated by cormpression 
at the normal adiabatic rate, and the result is a mild dry wind over the 
Alberta prairies. 

It will easily be understood from this that the character of the seasons 
in the far West must depend greatly on the track that storm centres tak^ 
in passing into the continent from the ocean. In some seasons the 
majority of them pass over Northern British Columbia, and then there is 
a marked persistence of the mild southwesterly winds in Alberta ; in 
other years the majority pass into the continent further south, perhaps- 
only a few moving north of the latitude of Calgary, then is Alberta 
favoured with but a small quantity of balmy breezes. 

When a storm centre passes over Washington or Oregon States and 
thence perhaps east or southeast, Alberta and the Territories, in lieu of 
the mild southwester, experience bitter north and northeast winds and 
perhaps a snowfall, and at times Vancouver Island itself is subjected to- 
a northerly gale with snow. 
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-ABORIGINAL AMERICAN INSCRIPTIONS IN PHONETIC 

CHARACTERS. 

By John Campbell, LL.D., F.R.S.C., &c. 

[Read i^ih December, iSp^.] 

The dictum of Schoolcraft, to the effect that our aborigines had never 
advanced beyond the pictographic stage of writing and were ignorant of 
phonetic characters, has been generally accepted by those who are 
regarded as authorities on the subject of American antiquities. That 
irrational preconception, which facts traverse on every side, has led them 
to denounce as forgeries documentary evidence on stone, for the pro- 
duction of which no adequate motive has been adduced, and the genuine- 
ness of which has been attested by many credible witnesses. Discovered 
at different periods, by many different persons, and in regions widely 
separated, from Virginia to Massachusetts, and from Iowa to Nova 
Scotia, these documents, with variations, are all of one character, and 
that is intimately related to the syllabary found on many Siberian 
monuments.. I have already in two papers, of which the Siberian 
alone has yet been published, furnished the Institute with samples of 
the northern Asiatic and kindred Buddhist Indian inscriptions. A 
similar task I now propose to perform for those of the North American 
■continent. 

Before proceeding with this task, however, I may say that I have 
already nullified the preconceived contention of Schoolcraft's followers 
by presenting to the Royal Society of Canada, at its meeting last May, 
translations of several Central American inscriptions found at Palenque, 
Copan and Chichen-Itza, inscriptions of a purely ideographic character, 
whose sole peculiarity is that the phonetic equivalents of the ideographs 
occasionally possess the equivocal values of the rebus. The Central 
American hieroglyphics are a form of American writing entirely distinct 
from that of the Mound Builders, and were derived, as Professor Cyrus 
Thomas at last agrees with me, from the Malay-Polynesian area. The 
hieroglyphics of Mexico proper, on the other hand, arc to the characters 
of the Mound Builders as the hieroglyphics of the ancient Egyptians 
were to their hieratic and demotic script. 

There are pictured rocks in Siberia and Japan, very similar to those 
found throughout America, as the latter are portrayed in the late Garrick 
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Mallery's Picture Writing of the American Indians. These are quite 
distinct from inscriptions in phonetic characters found in both areas. 
The authors of the phonetic inscriptions in India and Siberia were 
Buddhist monks, or those of them who constituted a caste of Scribes. 
In both countries, and the same is true of Japan, although the inscrip- 
tions of that empire yet published are too vague and fragmentary to 
read, the language of the documents is pure, if somewhat archaic, Japan- 
ese, a fact of which I was not aware when, many years ago, I essayed 
the decipherment of one of the Davenport tablets. In several communi- 
cations to the Institute, I have shewn that the affiliation of most of our 
North American aboriginal languages, such as, to use the designations 
of Pilling, the Siouan, Iroquoian, and Muskhogean, are with the Sibero- 
Japanese or Khitan tongues of Northeastern Asia, in whose area the 
literary Japanese was the classical form of speech. It was also the 
classical tongue in aboriginal literary North America ; and, even at the 
present day, the Muskhogean group, including the Choctaw, Chickasaw,. 
Creek, and Seminole, furnishes a series of dialects differing as little from 
the Japanese as English does from German. It is, therefore, no matter 
for astonishment to find the Japanese of Siberia repeating itself, in the 
records of our Mound Builders. Competent Japanese scholars, such as 
the Rev. Dr. Jonathan Goble, of Philadelphia, cheerfully admit that my^ 
translations of the Siberian inscriptions are idiomatic Japanese, and it 
is in the power of any intelligent person to test the consistency of my 
transliteration of the American texts, and to submit the language they 
yield to the judgment of experts. 

A melancholy interest attaches to my task, inasmuch as most of the 
scholars who kindly furnished me with copies of the inscriptions have 
passed away out of this life. Such are Dr. Farquharson, of Davenport, 
Iowa ; Colonel Charles Whittlesey, of Cleveland, Ohio ; Professor E. N. 
Horsford, of Cambridge, Mass.; and Sir Daniel Wilson, of Toronto. Of 
my other benefactor in this respect, Professor Hilder, of St. Louis, Mo.,, 
I have not heard for a long time, but trust that he is still among us in 
body as well as in spirit. It would have been a great gratification to 
me to have had their matured judgment on my epigraphic researches, 
which were not sufficiently advanced to allow of my submitting the 
finished result to their benevolent scrutiny. This paper may have the 
effect of bringing to liijht other literary records of the Mound Builders 
and their descendants, which have been withheld from public gaze in 
order to save their innocent possessors from the odious charge of forgery, 
so maliciously and ignorantly brought against the finders of those that 
have been published. 



1894-95.] ABORIGINAL AMERICAN INSCRIPTIONS. 55 

Of all the inscriptions in Mound-Builder, or, if the term be preferred, 
in Siberian characters, the simplest and most legible is that on the 
Inscribed Rock of Yarmouth, Nova Scotia. As it has been known for 
nearly a century, and its genuineness, so far as I have heard, has never 
been called in question, it makes a fitting starting point for the epi- 
grapher. It consists of twelve characters, that which is to the left of the 
V form, fourth from the end, consisting of two obtuse angles, which 
ought to be close together. The inscription reads from left to right. 
Its two V characters are bu ox fu syllables ; the second character is bi or 
be. The third, like a C, is de ; the fourth and the last are forms of ka. 
The fifth and the last but one are equally go or ku ; the sixth is ta, to ; 
the seventh is ra, ro, ri, etc., any power of r. The eighth double 
character is a variant of the third, namely, de ; the ninth, eleventh and 
twelfth have been already given, and there remains only the tenth, which 
is chi^ shi. The whole reads : — 

No. I. 

bo bi de ka ku ta ra de bu shi go ka 

Turned into modern literary Japanese, this is : 

Wabi deka Kutarade bushi goki 

*• Peacefully has gone out Kutarade warrior brave," or more freely, " The 
brave warrior Kutarade has died in peace." Kutarade is not a Japanese 
name, but, as " Katorats." it is Huron-Iroquois, and means " the hunter." 
The Japanese equivalent is Karindo. It would be interesting to find 
when Katorats lived and died, as indicating the late possession by the 
Huron-Iroquois of a written character and a sacred language. 

The next I submit is an inscription on the Northman's Written Rock, 
near West Newbury, in Massachusetts. The tracing was made in 1853, 
and my copy of it came from the late Professor Horsford. In Siberian 
inscriptions, two more or less parallel lines, not always perpendicular, 
take the place frequently of the pair of obtuse angles which give de. 
The single straight line, however placed, is an open vowel or aspirate 
and the Z figure is na or no in universal Hittite script. The latter is 
but a square variant of an S, and the sort of crosier that follows it is also 
an imperfect S with phonetic value no. The following /// can hardly be 
anything else than me or mi ; then comes a vowel or aspirate, and after 
it a shi. The w like character is a double bu^ fu, followed by an open 
shi ; if it faced the other way it would be a de. The character that looks 
like a capital R is two characters in reality, that to the left being an s 
syllable, and the compound one on the right being a combination of .r 
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and /, making dzu, tsu. After the following no comes fu ; then the 
vowel or aspirate ; then three dots before another fu^ and two strokes 
which stand for the number two. In the lower line the club denotes /«, 
to ; but what follows is without duplicate in Mound-Builder writing. It 
is neither Siberian nor Buddhist Indian, but in ancient Hittite, in Corean, 
and in Aztec script, it would be an / syllable, which Japanese has not. 
Next comes an imperfect .r///, followed by the well-known Indian and 
Siberian equivalent for a fish, which is me^ mi. To the right of the effigy 
comes another club, ta, to, and the common diamond symbol, ma^ mo. 

We are now in a position to read the document. 

No. II. 

de ha na no me ha shi bu shi se tsu no fuye j fu 2 to li shi me X to ma. 

In Japanese this is : 

Dehana no Meliaslii bushi setsu no fuye j fu (tachi) 2 Torishime atome. 

"Dehana of Mehashi warrior seasons of number 3 twenties 2 Torishime 
heir." 

Freely : " Sixty-two (is) the sum of the years of the warrior Mehashi 
of the Dehana, the heir of Torishime.*' 

Mehashi in Japanese means **the quick"; and Tolishime or Torishime 
is *' the controller." As for the Dehana, I think they are the Tionon or 
Tionontates, a Huron clan ; so that Mehashi, and his predecessor Toli- 
shime, may have claimed kindred with the Nova Scotian Kuturade. The 
arithmetical notation is purely Siberian." 

It is a long step from Massachusetts to Virginia. The Grave Creek 
Stone was found in 1838 in the Grave Creek Mound, twelve miles below 
Wheeling in West Virginia. It has three lines of writing. Beginning at 
the left of the top line, there appears the ka of the Yarmouth Stone, 
followed by a cross, ta, to. The third figure is ku, go ; and the fourth, a 
St. Andrew's cross, is still to. Next comes the common r syllable, and 
after it a 4 which is a variant of the fish me, vii; with another to to bring 
up the rear. In the second line, the St. Andrew's cross is still to, do; the 
obtuse angle convex is de^ te ; the line is a vowel or aspirate/ and the 
obtuse angle concave is clii, shi. This is followed by the bi, be of Yar- 
mouth, and that by a limbed r syllable. The next characters are simple 
numerals, 2 and 3 strung in a line. The third line presents bu or fu ; 
then a cross with a short line attached. The cross is ta^ to, and the line 
is the vowel or aspirate. The r syllable follows; then comes w/, me; 
and the next character is a combination of the vowel sign with a ts form. 



Plate I. — The Mound Builder Syllabary. 
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The D with a stroke through it I have shewn, in the discussion of the 
Siberian inscriptions, to be an ideograph for Buddha; and the final 
character is a power of /. 

Thus the whole may be read as follows : 

No. III. 

Ka to go to ra mi to 
do te u chi ba te n 2 j 
fu taye ri mi itsu Buda li. 

Put into shape, it is : 

" Katogo Tora mito 
Dote uchi bateri 2, 3 
Fu taye ri miitsu Buda ri." 

In English, literally : 

** Katogo, Tora king 
Mound house finished 2, 3. 

Twenty to end the ri six Buddha period." And in English idiom : 
** Katogo, king of Tora, finishes the house of the mound, b 2 to end the 
sixth ri of the period of Buddha." 



Here we have that priceless boon, a dated tablet. The Siberian 
inscriptions shew the ri to have been a period of 300 years. The mound 
being finished within 62 years of the sixth ri, it was 1738 years after 
Buddha's death, that is, in 1261, A.D., at the time when Kublai Khan 
and 'his Mongols were reducing Northern Asia. There is a great deal 
of aboriginal history contained in this brief inscription from a great 
mound, and, in my Hittite Track in the East, I have endeavoured to set it 
forth as embodied in Mexican story, for the Tora of the tablet is doubt- 
less one of the Mexican Tulas. 

There are two Ohio inscriptions. The smaller, furnished by Colonel 
Whittlesey, of Cleveland, is on a nodule of kidney iron ore, surmounting 
a human eflfigy. It was found in the bush in Plain Township, Stark 
County, between eighty and a hundred years ago, and, when last heard 
of, was in possession of Dr. Pease, of Manitou. The text is exceedingly 
brief, consisting of six characters, very runic in appearance. With the 
knowledge obtained from the texts already deciphered, it is easy to see 
in the third and fourth characters a to and a ku. The first and fifth, 
however, are new, and the Siberian documents must instruct us that 
these F like symbols are variants of/« .* were their lateral strokes on the 
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left they would be ke, ki forms. The second and the last character are 
conventional forms of the tree, ku or go. Thus the reading of the six 
symbols is : 

No. IV. 

fu ku to ku fu ko. 
In better order : Fuku Toku/u ko. 

" Fuku, the child (son) of Tokufu." 

The names are significant in Japanese, Fuku meaning "the fortunate 
one," and Tokufu " the place or law of virtue, power, or profit." 1 he 
latter name seems to connect the chiefs with the Attakapas, who, at a 
later period, occupied parts of Louisiana and Texas. 

The other Ohio inscription I received a photograph of from Professor 
Hilder, of St. Louis, in 1882. The stone on which it is was found in 
Brush Creek Mound, in Muskingum County. It is unique as an American 
record, both as regards the form of its characters and the direction of its 
writing, but has its analogues in Siberia. The document begins at the 
top of the left hand column. There the first group contains the parallels 
te, de combined with the shi symbol, and these together constitute the 
compound dzu^ tsu. Below them is the short line, denoting a vowel or 
aspirate ; and below that again comes a rounded v symbol, fu or bu. 
The next group contains an evident te, de in the convex curve, and the 
enclosed dot may stand for hi in hitotsu^ one, while the lower curve is 
another///. According to Cypriote and other analogies, the succeeding 
figure is a power of / / and the two dots below are to be read not as 
numerals, but in rebus style, as fu in futaisu, two. The three curves 
beneath must be separated into a shi form and the two parallels tCy 
together furnishing the compound tsu. 

The first character on the right is the mi of the Grave Creek Stone. 
Under it is the ta, to of the Yarmouth Rock, a dot taking the place of a 
straight line. It is possible that the dot may be the numeral one. The 
succeeding line with another dot gives one ten, followed by two dots 
and a fu character on its side, furnishing two twenties. After these 
comes the itsu of the Grave Creek Tablet ; and the // or ri of the left 
hand column is repeated. We are now in a position to read the whole 
inscription, which runs as follows : 

No. V. 

tsu i fu te hi fu li fu tsu 
mi to (i), I'lo 2-20 itsu li. 



1894-95.] ABORIGINAL AMEKICAN INSCRIPTIONS. 59 

In connected order: 



In English : 



Tsuifu' Tehifu Lifutsu 
Miio, (i), i-io, 2-20 itsu ri. 

" Tsuifu-Tehifu Lifutsu 
King(i), i-io, 2-20, S-300. 



Freely : " Tsuifu-Tehifu, King of Lifutsu, 

fifteen hundred and fifty-one." 

The only Khitan era is that of the death of Buddha ; hence 1551 after 
Buddha places the inscription in 1074 A.D. The Lifutsu were the later 
Tallapoosas of Alabama and Georgia ; and Tsuifu Tehifu might be read 
Tsuifu-Tabi, when its meaning would be "the banished wanderer." 
Certainly, the first part of the king's name denotes his banishment, but 
from whence is a mystery. His time was that of the great upheaval 
which removed the Toltec dynasty from Mexico to Peru. In 1062, just 
twelve years before Tsuifu's burial in the Brush Creek Mound, this event 
took place, so that it is within the bounds of possibility that Mexico was 
the civilized home from which he was banished. 

Most unworthy charges of fraud have been laid at the door of the 
Davenport Academy of Science in connection with the finding of two 
phonetically inscribed tablets in mounds near that city in Iowa. These 
tablets are of precisely the same character as those already deciphered, 
and as forgeries at the time are a simple impossibility. But ignorance 
and presumption have no limits. The tablet representing a cremation 
scene contains somewhat irregular groups of characters, which for con- 
venience I arrange in four lines. It inverts the usual order, beginning at 
the right hand upper corner, and returning boustrophedon. But the third 
line begins at the left, and the fourth at the right. Its characters are 
roughly executed, partaking to a certain extent of the hieroglyphic form. 
An 5 syllable in particular, representing the pointing of the hand to the 
face, is there, although rare in Siberia and in India. It is common, how- 
ever, in Syrian Hittite and in Mexican hieroglyphic. 

The lines read as follows : 

No. VI. 

No. I. — ri 4. J fu to ma ka iva la ka , . . tsu ta wa shi ma shi ma to 
la kit mi to. 

No. 2. — me ku shi mi to gu ne shi 2 hi ki te shi vie ko fu rifu mu ka 4. to 
shi fu ri a te ma pa se vte da shi ta mi to , , , bu chi ko. 
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No. 3. — hi ro ' ku wa ' ta ki a te ma pa ka shi ra fu ri'fu riya me shi po 
ku. 

No. 4. — ta ki sa i fu * iva ta ga ye hi to ' ki shi po ku Ju wa la ma ku a te 
ma pa mi to. 

In Japanese order, this is : 

No. I. — Ri ^, J fu to, Maka-Wala ka , , , tsu tawashi Mashima 
Tolaku mito. 

No. 2. — Mekushi mito gunshi 2 hikite shimeko Furi fumuka 4. toshi Furi 
Atempa semedashita mito . . . buchi ko. 

No. 3. — Hiro ' kuwa ' taki Atempa kashira Furi ' Furiyame Shipoku, 

• 

No. /^^-Taki saifu ' watagaye hito ' ki Shipoku fu Wala-Maka 'Atempa 

mito. 

The translation of this valuable document is : " Mashima, king of 
Tolaku, the general of the king of Mekushi, overthrew in battle Maka- 
Wala, twelve hundred, three score and ten. Furi having resisted four 
years two summons to withdraw, the king drove him by force out of 
Atempa and . . . put him to death. 

" The great fire burns Furi, the captain of Atempa, and Shipoku, the 
wife of Furi. It also burns a man transgressing the peace. The father 
of Shipoku is Wala-Maka, the king of Atempa." 

The other inscribed tablet from Iowa was found in 1878, in a mound 
not far from that which contained the cremation scene. Its inscription 
is very brief, consisting of four characters to the left of a rude ^^gy, and 
three, with signs of numeration, to the right. Between the two groups, 
and above the head of the figure, is the representation of a copper axe, 
and over the whole are carvings in imitation of two of the stone pipes, 
exhibiting animal figures, that were found in the mounds. The inscrip- 
tion, so far as the numerals go, must be read in the light of Mashima's 
record, for it presents in part a new system of notation. 

No. VII. 

Left side : Maka Waia. 
Right side : Buchiko = 4 '^ 3, i, lO, 2. 
In English : 

" Maka-Wala 
Killed 1272." 

Here the parallels must be symbols of the ri toshi or period of 300 
years ; the v i on its side must similarly represent the old word for 
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twenty years, futachi^ now changed to hatachi, and the one, ten and two 
units explain themselves. Maka-Wala must thus have been put to 
death two years after the burning of his daughter Shipoku and his son- 
in-law Furi, unless the four years of Furi's refusal to surrender be taken 
into account. At any rate, the date of Maka-Wala's overthrow is 1272 
after Buddha, or 793 A.D., and that of his death is 795 A.D. It may be 
that Furi and Shipoku were murdered and their bodies burned in 797. 
This for America is a great antiquity, and carries us back to the begin- 
ings of Mexican history. Maka-Wala was a contemporary of Charle- 
magne, and represents the earliest band of Mound Builders that, landing 
in Vancouver, found their eastern way through our North-west to Lake 
Superior, and thence, down the Mississippi, to Iowa. 

I have no time here to comment on these seven inscriptions. A full 
commentary, connecting them with the Siberian series and with frag- 
ments of native tradition, will be found in my Hittite Track in the East, 
whenever that book may be published. Four dated tablets, extending 
from 793 to 1 261 A.D. are more than the most sanguine explorer of 
American antiquities ever hoped for, yet they may be only the first fruits 
df an abundant historical harvest. At any rate, the publishing of the 
foregoing seven documents will enable students to intelligently read any 
similar relics that may come in their way, whether engraved on prepared 
stones or on rock faces. That many such will yet reward the labour of 
explorers I cannot doubt. Should what has been written encourage the 
disingenuous to forgery, the fraud will 4iot long deceive, unless its perpe- 
trator be a consummate master of archaic Japanese. But no such scholar 
would stoop to the meanness of archaeological deception. 
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NOTES. 

Analysis of the Inscriptions, 

No. I. (Yarmouth.) 

wM^ peacefully in Sib. and Ind. inscript., now wa is peace. 

deka^ past of de-ru-ta, to go out. 

Kutarade^ proper name, (?) Iroquois Katorats, **The Hunter." 

bushif a soldier. 

goki^ brave, but Sib. and Ind. have^ia \ox goku^ eminent. 

No. II. (West Newbury.) 

Dehana, proper name probably of Tionon Hurons. 

no, genitive particle. 

Mehashif proper name, in Japanese ** The Quick." 

bushi, as in No. I. 

setsUf season, period, time. 

nOf as above. 

fuye, an old word meaning ** the sum" ; survives in Juye-ru, to add, and haye-ru^ to 

pile. 
fUf common Sib. and Ind. abbreviation for futa, two, and futachi, now halachi, 
twenty. 

TorishimCy proper name, in Japanese ** to control, keep in order." 

tama often stands in Sib. and Ind. for aiome^ heir. 

No. III. (Grave Creek.) 

KatogOt proper name, perhaps Jap. KcUakti, **The Firm." 

tnito^ universal Hittite word for king, from mi honorable, and to door. Replaced by 

mikado^ with same meaning. 
dote^ a mound. ^ 

uchiy a house. 

baterit now Aateru, to finish. Many initial aspirates are changed labials in Japanese. 
/u, ior/utcuhif twenty, as above. 
taye-rUf to come to an end. 

ri now denotes a Japanese mile,. but in Sib. and Ind. is a period of 300 years. 
miitsUf old form of mutsu, six. 
Btutay proper name, Buddha. 
li or ri is law, rule, principle. 

No. IV. (Stark County.) 

ko is the only word requiring explanation ; it denotes a child or the young of anything. 

No. V. (Brush Creek.) 

mito^ king ; see No. III. 

i/j«, five. 

// or ri ; see No. III. 

No. VI. (Davenport Cremation). 

line I. n', see above ; also/w ioi futachi. 

to, ten. 

Maka-Wala, proper name, perhaps Maki-wari^ the " Splitting Axe." 
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ka , , , isu is doubtful, because the stone is broken, and the characters are 

peculiar ; kutsu, to conquer, overcome. 
tawashi for taoshi^ to cast down, overthrow. 

line 2. gunshiy a military officer. 

hikite for hiki, hikita^ to retreat, retire. 
shimekOf noun derived from shitneshiy to admonish, instruct. 
fumukaf old form of hamukaif to oppose, resist. 
toshi, year. 

setnedashita^ past of semedashi^ to afflict and expel, persecute and cause to leave. 
buchiko, probably for buchi-korosu^ to beat to death. 

line 3. kiroy broad, spacious. 

kitTvOf now kuwajit a fire, conflagration ; all compounds are made up oi kuwa^ alone. 

takif to bum. 

kashira, a captain. 

yamff ior yamome, widow, as in Siberian. 

line 4. saifuy for saiyo, also. 

watagaye^ from wa^ peace, and tagaye-rtit to transgress, break, not conform to. 
hitOf a man, a Hittite. 
kif is, part of the verb suru, to be, to do. 

/«, old' word for father in composition, as \ii/u-sht\ father and child, fu-bo^ father and 
mother. 

No. VII. (Davenport Effigy.) 

buchiko ; see No. VI., line 2, at end. 
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WALES AND ITS LITERATURE. 
By Neil MacNish, BD.. LL.D. 

[Read ist February, iSp6.] 

In his " Eastern Origin of the Celtic Nations," Pritchard thus writes : 
* There are six dialects of the language termed Celtic which may be said to 
survive, as five of them are still spoken, and one of them, viz., the Cornish, 
is sufficiently preserved in books. These six dialects are the Welsh, the 
Cornish, the Armorican, the Irish or Erse, the Gaelic or Highland Scottish, 
and the Manks. The three former are the relics of the idiom of the 
ancient British ; the three latter of that spoken by the inhabitants of 
Ireland." That division of the Celtic dialects is sufficiently lucid, and 
may be accepted, with the exception of the undue importance which is 
assigned to Irish, as if it were older than the Gaelic of Scotland. Thomas 
Stephens, the learned and ingenuous author of the Literature of the 
Kymry, remarks " that Welsh or Walsch is not a proper name, but a 
Teutonic term signifying sfrangers. The proper name of that people is 
Kymry. They are the last remnant of the Kimmerioi of Homer, and of 
the Kymry (Cimbri) of Germany. From the Cimbric Chersonesus 
(Jutland) a portion of these landed on the shores of Northumberland, 
gave their name to the County of Cumberland, and in process of time . 
followed the seaside to their present resting-place, where they still call 
themselves Kymry, and give their country a similar name, Kymru'' It 
is difficult to ascertain what the political divisions of Great Britain were 
at any given time, in those unsettled ages which extend over the invasion 
of the Romans and of subsequent nations, until an approximation at 
least to the settled divisions of more modern days was reached. The 
position of the tribes or nations that were contending for the superiority 
in Britain was continually changing, according to the chances of war. 
The Celtic inhabitants fought bravely for their homes and firesides, and 
surrendered what they had every reason to regard as their own country 
only after a bold and fearless effort to retain possession of it, and to expel 
those who had no claim on it, save that which came from unprincipled 
adventure, and an irrepressible love of plunder. Skene, in his Four 
Ancient Books of IVa/es, thus writes : "We find the seaboard of Wales 
in the west in the occupation of the Gwyddyl or Gaels, and the Cymry 
confined to the eastern part of Wales only, and placed between them and 
the Saxons." Skene is of the opinion that ** the Gaels who," according 
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to his own admission, "occupied the seaboard or western portion of 
Wales were not a portion of the original inhabitants of the country, but 
immigrants from Ireland who chanced to make their homes in that part 
of Wales." There is prima facie a stronger likelihood that the Gaels in 
•question were the remains of a Celtic population, older in point of time 
and occupation, than that they came from Ireland and finally settled in 
Wales amid the fluctuations which then obtained among the nations that 
•contended for supremacy in Britain. 

Edward Lhuyd, the Father of Celtic Philology, has this opinion to 
advance: "There are none of the Irish themselves that I know of, 
amongst all the writings they have published about the origin and 
history of their nation, that maintained they were possessed of England 
and Wales ; and yet whoever takes notice of a great many of the names 
of rivers and mountains throughout the kingdom will find no reason to 
•doubt but that the Irish must have been the inhabitants when those 
names were imposed upon the rivers and mountains." 

With reference to the Ogam inscriptions which are to be found in 
Wales, Professor Rhys asserts that " the Celts who spoke the language 
of the Celtic epitaphs were in part the ancestors of the Welsh and 
Cornish peoples. In other words, they were the Goidels belonging to 
the first Celtic invasion of Britain, and of whom some passed over into 
Ireland and made the island also Celtic. Some time later there arrived 
another Celtic people with another Celtic language. These later invaders 
called themselves Brittones, and seized on the best portions of Britain, 
driving the Goidelic Celts before them to the west and north of the 
island, and it is the language of these retreating Goidels of Britain that 
we have in the old inscriptions, and not of Goidelic invaders from 
Ireland. Their Goidelic speech which was driven out by the ever- 
increasing dialects of the Brythones was practically the same language 
as that of the Celts of Ireland, of Man, and of Scotland." 

" It has been ingeniously contended that the root in Britanni and 
Brtttones is identical with the Welsh brith, spotted, fem. braith. It 
would appear, therefore, that the word Brython and its congeners meant 
a clothed or cloth-clad people. The name may be regarded as meant to 
distinguish the Brittones from the natives whom they found in posses- 
sion, and whose clothing may have consisted of the skins of the animals 
that they killed. ... It is safe to limit the name to the non-Goidelic 
branch of the Celts of the second invasion." 

The Welsh have a copious literature. As well in prose as in 
verse, they have many works of venerable antiquity and, therefore, 
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of very great value and interest. For faithfulness to their language and 
traditions; for a resolute determination to uphold their language and to 
cultivate it assiduously in these modern days; for a liberal, national 
recognition of excellence in writing their language either in prose or 
verse ; for a refreshing absence of everything that betokens a desire to 
ignore or forget their language ; for a well-arranged system to make every 
Welshman proud of his language and of his people and country, the 
palm has to be awarded to the Welsh among the Celts of Great Britain 
and Ireland. A Welsh clergyman, the Rev. Griffith Jones, of Llan- 
dowcr, was instrumental in exciting among his fellow-countrymen a 
love of their native language and a desire to be able to read it and to 
study its literature for themselves. He was the first who made an 
attempt of any importance to erect schools for the instruction of the 
people in their own language. It was in 1730, that he began his 
patriotic labours which have proved of incalculable service to Wales. 
Mr. Jones devoted thirty years of his life to his patriotic work, and had 
the satisfaction of gaining many co-adjutors in his laudable efforts to 
educate his countrymen in their own language. He was successful in 
establishing two hundred and twenty schools during his life-time. It 
redounds to the credit of the Britons that they were able, in the face of 
the legions of Rome, to preserve their distinctive existence to a very 
large extent. The Welsh exhibited all the characteristics of the genuine 
Celts in their long, determined and gallant resistance to the attempts 
which English monarchs made to deprive them of their libert)' and to 
annex Wales to the kingdom of England. It may be conceded that 
from the departure of the Romans in 446 A.D., until Lly welly n ap 
Gruffydd, was killed in 1282, and with him the liberty and independence 
of Wales were lost, the Welsh had to fight for their homes and firesides. 

The Eisteddfoddau — those sittings or sessions or congresses of bards 
or literati, which are now held every )'ear — have always possessed 
an immense power, so far as inducing the Welsh people to love their 
language, their literature and the traditions of their country is con- 
cerned ; so far as determining to be faithful to their nationality is 
concerned; so far as refusing to forget their language on grounds of 
strict utilitarianism, and to ignore or think lightly of their literature, 
is concerned. A very remote antiquity is assigned to the Eisteddfod. 
It is said that it originated in the time of Owain ap Maxen Wledig, who 
at the close of the fourth century was elected to the chief sovereignty of 
the Britons on the departure of the Romans. It is said that the Gorsedd 
ot- Assembly, from which the Eisteddfod has sprung, is as old as the time 
of Prydain, the son of /Edd the Great, who lived many centuries before 
the Christian era. The Eisteddfoddau have a very strong hold on the 
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Welsh imagination, associated as they are with all that is dearest and 
most worthy of remembrance in the traditions of the past. In their 
devotion to their annual gatherings and contests, and in the natural 
pride which every Welshman has in those time-honoured assemblies, 
there is a force which is powerful enough to oppose the utilitarian spirit 
of our age, to stem the tide of hostility to the perpetuation of the Celtic 
languages, and to insure for Welsh a long life of healthfuiness, vigour 
and independence. The biographer of the Rev. Thomas Price, whose 
bardic name was Carnhuanawc, and who was one of the best and most 
enthusiastic Welsh scliolars of his day, has this felicitous definition of 
the Eisteddfoddau to give: "The word Eisteddfod signifies a public 
session of persons formally convoked at stated periods in one part or 
other of the Principality of Wales, for the enjoyment of intellectual 
intercourse, for the exercise of mutual emulation, and for the promotion 
of Cambrian literature, rhetoric, poetry, music and all ingenious and 
useful arts within each specified district, that district extending in the 
days of the native princes throughout the four provinces of Wales and 
the Marches. Such periodical meetings have their historic records from 
the sixth century of the Christian era, and appear to have been held 
among the Cymry from immemorial time, sometimes encouraged by the 
auspicious countenances and liberal rewards of sovereign princes and 
wealthy nobles, and at others solely sustained among the commonalty 
by the irrepressible energy of native genius." In his introduction to his 
Lectures on the Study of Celtic Literature, Matthew Arnold thus writes 
to the Welsh : '* When I see the enthusiasm these Eisteddfods can 
awaken in your whole people, and then think of the tastes, the literature, 
the amusements of our own lower and middle class, I am filled with 
admiration for you. It is a consoling thought, and one which history 
allows us to entertain, that nations disinherited of political success may 
yet leave their mark in the world's progress, and contribute powerfully to 
the civilization of mankind." 

The Principality of Wales embraces twelve counties, of which Anglesey, 
Carnarvon, Flint, Denbigh, Merioneth, Montgomery go to form North 
Wales ; and Brecknock, Cardigan, Carmarthen, Radnor, Glamorgan, 
Pembroke constitute South Wales. The population of Wales was 
1,111,780 in 1 86 1, and 1,217,135 in 1871. Those figures, so far as they 
go, prove that the tide of emigration from Wales is by no means so 
strong as it is from Ireland and the Highlands of Scotland. There 
appears to be greater stability among the Celts of Wales ; and hence 
arises a remarkable facility for perpetuating their language and their 
traditions, in spite of their nearness to the English-speaking inhabitants 
of the counties that lie to the east and south of them. The Celts whom 
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the Romans found in Britain were able to hold their ground very tena- 
ciously, and were not compelled to submit to absorption or to menial ser- 
vitude, or to retire before their conquerors to the remotest portions of the 
country. The words of a certain writer regarding the people of Britain 
after the Romans had finally withdrawn from it are to this effect : — 
*' They were Britons, modified no doubt in every respect by their long 
subjection to Rome, but still essentially a British, t.e.^ a Celtic people, 
and it is further clear that they were a people who had been less modi- 
fied by Roman influences than the inhabitants of the other provinces of 
the empire." Carnhuanawc, though a Welshman of extensive scholar- 
■ ship and excellent character, is perhaps employing extreme language 
when he affirms that " the Welsh poems bear evidence of the existence 
of a spirit of patriotism in a far greater degree than those of the Irish or 
the Gaelic." As regards the quantity of matter before the public, both 
in verse and prose, as well as the number of authors whose works are 
extant, the Welsh language has vastly the advantage over the Irish and 
Gaelic. In priority of date the advantage is also on the side of the 
Welsh. In historical realm, the Welsh poetry greatly excels that of the 
other two languages, inasmuch as it treats of actual occurrences, whereas 
the other two deal more with fiction." It is to be feared that those strong 
asseverations, coming though they do from so excellent an authority as 
Carnhuanawc, are to be accepted with some degree of reservation ; for 
they certainly exhibit the extraordinary patriotism which he cultivated 
-assiduously in his own case, and which he sought to impress very 
:strongly on all the natives of the Principality. 

• 

The literature of Wales is, however, very extensive. There is extant 
a large number of Welsh MSS. With the exception of MSS. that are 
in the British Museum and in the libraries of Oxford and Cambridge, 
the Welsh MSS. that are extant are in private collections. To a very 
important collection, the name Hengwrt collection has been given, con- 
taining as it does MSS. which were collected by Jones of Gelly Lyndy 
between 1590 and 1630, and by Robert Vaughan, of Hengwrt, who died 
in 1666. There was an agreement between the two friends that on the 
death of one of them, the survivor should become possessor of the whole 
collection of MSS. As Mr. Vaughan survived his friend Jones, the 
MSS. became his property, and thus obtained the name of the Hengwrt 
collection. The collection, amounting to about four hundred volumes, 
was subsequently given or bequeathed to Wynne of Penraith. 

The Myvyrimi Archceology of Wales : such is the name of a collection 
extending over three volumes, which contain the text of a large number 
of the poems and other compositions that are to be found in Welsh 
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MSS. To the patriotism and indefatigable energy of Owen Jones, the 
honour belongs of preparing and publishing the work in question. 
Jones was born before the middle of the last century in the vale of 
Myvyr which has given its name to his Archaeology. He pursued 
the trade of furrier in London, and was successful in amassing a fortune 
that he generously expended in the transcription of MSS. which he 
eventually published with the designation that has been mentioned. 
His Archaeology is regarded as the great repertory of the literature of his 
nation. The Myvyrian MSS., which are now in the British Museum 
amount to forty -seven volumes of poetry, two thousand Englynion, and 
fifty-three volumes of prose. Skene published the Four Ancient Books 
of Wales with an English translation. They are: 

{a) The Black Book of Caermarthen. 
{b) The Book of Aneurin. 
{c) The Book of Taliessin. 
{d) The Book of Hergest. 

A particular importance attaches to the Archaiologia Britannica which 
was prepared by the famous Edward Lhuyd. The first place has by^ 
common consent been assigned to him among Welsh philologists. He 
broke, as it were, fallow-ground in the Celtic portions of Great Britaia 
and Ireland. He thought so little of danger and fatigue, in those early^ 
days of dangerous navigation, as to expend five years in the countries 
and among the islands where members of the Celtic family were to be 
found, that he might learn their language and become familiar with their 
literature. His Archaiologia Britannica was published in 1707. The 
collection which he made of Celtic material must have been both exten- 
sive and valuable. Owing to his premature death, the second book 
which he had in contemplation was never published. Through various 
causes, his literary treasures were subsequently lost, and thereby Celtic 
learning was deprived of much useful and rare material. It is clear from 
the tuneful commendations in Latin and Gaelic verse which are prefixed 
to his Archaeologia that Lhuyd made a favourable impression on the 
clergymen with whom he came in contact. Many of them were such 
elegant scholars as to commit to faultless verses their high appreciation 
of Lhuyd and his arduous services in behalf of Celtic literature. 

The popularity which MacPherson's translation of the poems of Ossian 
obtained when it was published after the middle of the last century, must 
have exerted considerable influence on Welsh scholars, insomuch that 
they turned their attention to the oldest portions of the literature of the 
Principality. Evan Evans, Edward Jones, Edward Williams, Owen 
Pughe, Sharon Turner, Edward Davies and others made important con- 
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tributions of larger or smaller magnitude to the literature of Wales, to 
bringing to light its hidden treasures, to deciphering and explaining the 
more ancient and unintelligible Welsh MSS., and to exciting among 
English readers a desire to gather some acquaintance at least with the 
literature of the Britons. Neither in Irish nor in Welsh literature is 
there any ancient poetry that can be placed on a footing of equality with 
the poetry of the Ossianic age — with the poems of Ossian, Ullin and 
Oran. There are no poems in Welsh literature to be compared, in 
point of grandeur of conception and of continuous narrative and power- 
ful sentiment, with the poems of the Bard of Selma. The enthusiastic 
admirers of Ossian claim for him a much earlier date than that which is 
assigned to Taliessin. It is generally conceded that the most important 
books or treatises that have been written in more recent years had as 
their authors Carnhuanawc, the talented and patriotic clergyman Thomas 
Price ; Thomas Stephens, the author of the Literature of the Kymry and 
several other works ; and Skene, the learned editor of the Four Ancient 
Books of Wales, containing the Cymric poems attributed to the bards of 
the sixth century. Justice is merely done to Mr. Skene when it is said 
that he has rendered immense service to the Celtic literature of Scotland, 
his native country, and that he had no superior in judgment and in 
learning in the very abstruse sphere which he selected for his peculiar 
labours. His Four Ancient Books of Wales embrace the Black Book of 
Caermarthen, the Book of Aneuritiy the Book of Taliessin, and the Red 
Book of Hergest "It is in those four MSS.," Skene writes, "that the 
oldest known texts are to be found, and in order to avoid any risk of its 
being coloured by my own views, I refrained from attempting the trans- 
lation myself, and to obtain it, if possible, from the most eminent living 
Welsh scholars." Mr. Skene bestows this commendation on Mr. 
Stephens : " His work is written with much ability and is in fact the 
first real attempt to subject these poems to anything like a critical 
analysis." Thomas Stephens, and the modest, learned and indefatig- 
able Irish scholar Eugene O'Curry, are entitled to a similar meed of 
praise. Their painstaking labours in the interest of their respective 
countries have surely earned for them an honourable and a permanent 
place in the affections of the Welsh and Irish. 

Thomas Stephens was essentially a self-made, and to a large extent a 
self-taught man. He was stimulated by the Eisteddfoddau to prose- 
cute his researches into the less-known channels of Welsh litera- 
ture. He was distinguished for the breadth and accuracy of his views, 
for his unflinching love of truth, and for his active sympathy with every 
movement that tended to improve the position of his fellow-countrymen. 
He preferred truth to patriotic pride, and incurred disfavour because he 
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refused to accept legendary accounts of Welsh greatness which could not 
bear the strong and searching light of honest and impartial investigation. 

Arthur and the Knights of the Round Table have obtained particular 
'Celebrity in Welsh literature. Lord Tennyson has, in his Idylls of the 
King, woven into chaste and musical verse the tales of Arthur and his 
Knights. The common tradition is that Arthur was the son of Meirig ab 
Tewdrig, or of Uthyr- Wonderful — a prince of the Silurian Britons ; 
that about the year 517 A.D. he was summoned to assume the leadership 
of his people against the foes of his country ; that he was successful 
in many battles ; that his career as a warrior came to a close in the 
battle of Camlan in 542 ; and that his remains were interred at Glaston- 
bury. Legendary exaggerations have gathered round Arthur to an 
almost incredible extent. Skene, who has thoroughly examined the 
four oldest Welsh MSS. that are extant, has this statement to make 
regarding Arthur : " It is very remarkable how few of these poems 
contain any notice of Arthur. If they occupied a place, as is supposed, 
in Welsh literature subsequent to the introduction of the Arthurian 
Romance, we should expect these poems to be saturated with him 
and his knights, and his adventures ; but it is not so. Out of so large a 
body of poems there are only five which mention him at all, and then it 
is the historical Arthur, the Guledig to whom the defence of the wall 
was entrusted, and who fights the twelve battles in the north and finally 
perishes at Camlan." Stephens has no confidence in the truthfulness of 
the eulogies that have been bestowed on Arthur. His distinct language 
is, " Arthur, an insignificant chieftain in the sixth century, grew into a 
^valorous warrior in the eighth, and by the twelfth had become warrior of 
the whole civilized world." Arthur is confessedly a Kymric hero. 
Nothing can be more apparent to the student of Cambrian litera- 
ture than that the bards were among the last persons in Europe to 
admit the credibility of the Arthurian tales. We must, therefore, seek 
the first traces of the Arthur of Romance among the Kymry of Armorica. 
The people of Armorica, and of ancient Gaul generally, are supposed to 
have been the same people as the Colonists of Britain ; and this would 
seem to be the reason why, during times of distress, the Britons fled 
there for refuge. The Kymry, who left their native land on these 
•occasions, carried with them the histories of their ancestors. Many of 
these were the Kymry of Cornwall, which, next to Wales, formed their 
last resting point ; and these would very naturally exalt the actions of 
their countryman Arthur. The dialect of the Britons bears a closer 
resemblance to that of Cornwall than to the language of the Principality. 
Rhys of Tewdwr (1077, A.D.), is reported to have brought from Brittany 
ithe bardic system of the Round Table to Wales. The conclusion is. 



72 TRANSACTIONS OF THB CANADIAN INSTITUTE. [VoL. V. 

therefore, both legitimate and irresistible, that the Romantic Arthur is a 
creation of the Armorican Kymry." 

It is beside my purpose to enter into an examination of grammatical 
peculiarities of the Welsh language. Suffice it to remark that when a com- 
parison is made between the grammatical structure of Welsh and of Irish 
and Scottish Gaelic, evidence sufficiently lucid and abundant is available 
to show that Irish and Scottish Gaelic is much older than Welsh, and that 
, its grammatical forms lend strength to other reasons that indicate that 
Welsh is a later language than either Irish or Scottish Gaelic, and, there- 
fore, that those who speak and spoke Welsh — the Brittones — followed at a 
long interval the Irish and Scottish Gaels in their immigration from the 
continent of P.urope into Great Britain and Ireland. 

As to the zeal with which Welsh scholars have always determined to- 
develop the intrinsic strength of their own language, we have this 
explicit commendation from Thomas Stephens : " The language of the 
Kymry is rich in native roots, and several of the bards who lived during 
the twelfth and succeeding centuries have done much to develop its 
capabilities. They wisely determined to cultivate their own tongue rather 
than borrow words from others, and as they had clear perceptions of the 
philosophy of language, the services rendered to their parent speech by 
the writers of these centuries will ever give them a strong claim upon the 
respect and admiration of their countrymen. They formed their com- 
pound words upon principles really philosophical, and when the number 
of Kymric words was so great, it will scarcely create surprise that men 
proud of their language and with intelligence enough to develop its 
capacities should have produced lasting monuments of their own skill 
and of the inherent wealth of the Cambrian language." 

As is the case with English, and German, and Gaelic, and Irish, the 
translation of the Holy Scriptures has exerted a most beneficial effect on 
the prose literature of Wales. Doubtless there is to be found in that 
translation, the purest and best Welsh that was obtainable or available 
when it was made. To Bishop Morgan the honour belongs of completing 
and publishing a translation into Welsh of the Scriptures of the Old and 
of the New Testament. William Morgan was a native of the County of 
Carnarvon. He was educated at St. John's College, Cambridge. He 
obtained a vicarage in Montgomcr^'shire in 1575. In 1578 he removed 
to a living in Denbighshire, where he completed his translation of the 
Bible into Welsh. His intention at first was to translate the books of 
the Pentateuch merely. He was induced by Whitgift, the Archbishop of 
Canterbury, to underiake the translation of the whole Bible. In 1588 
the Welsh Bible was published, with a dedication to Queen Elizabeth. 
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Success attended Morgan, for in 1594 he was elected Bishop of Llandaff^ 
and in 1601 he was translated to the Bishopric of St. Asaph. He died 
in 1604. It appears that few efforts were made before the time of 
Morg^an to translate any portion of the Bible for the benefit of the 
Welsh people. There was published in 1551 by William Salisbury, a 
lawyer, a translation of the portions of Scripture that were appropriate 
to the communion service. In 1567 he published an entire version of the 
New Testament into Welsh, in the preparation of which he was aided 
by the Bishop of St. David's, Dr. Richard Davies, and by the Rev. 
Thomas Huet, a precentor of St. David*s. There is reason for believing 
that before this time a translation was made of the Pentateuch into 
Welsh which was never published. 

Singular to relate, an Act of Parliament was passed in 1563, in the fifth. 
year of the reign of Queen Elizabeth, directing that a Welsh version of 
the Old and New Testament should, under the superintendence of the four 
Welsh bishops and of the Bishop of Hereford, be prepared for general 
use in the Welsh churches on the first of March, 1 566, and in the event 
of a non-compliance with that enactment a penalty of forty pounds was- 
to be inflicted on each prelate. Assistance was given to Morgan in 
the preparation of his translation of the Holy Scriptures by a number 
of eminent Welsh scholars. The version of the New Testament which 
was prepared and published by William Salisbury, was adopted by 
Morgan with some alterations. The Welsh Bible has always been 
regarded, even from a literary point of view, as the most valuable work 
in the language. It has been said of it that, after full admission has 
been made of all its imperfections, it must be regarded as among the 
noblest attempts to familiarize modern nations with the truths of revela- 
tion, and as an imperishable monument of the zeal, learning and industry 
of its author. 
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THE FUR TRADE, 1783-7. 

By Capt. E. Cruikshank. 

[Read 2jrd February ^ iSgS-] 

Towards the end of the revolutionary contest, the fur trade had dis- 
tinctly declined in importance, partly from the disturbed state of the 
country, but partly also in consequence of the very serious ravages of 
hunger and disease among the Indians. 

In March, 1783, Langlade reported that "there were forty Saulteaux, 
men, women and children who were eating each other because of the 
famine in La Baye des Noques," and soon afterwards Cadotte wrote from 
Sault Ste. Marie to say that "all the Indians of Fond du Lac, Rainy Lake, 
Lac des Sables, and other surroundings, had died of smallpox." At 
the same time Captain Robertson, the commandant at Mackinac, com- 
plained that a certain Mons. Bouch^, a Canadian having a Spanish 
commission, was levying blackmail from the traders on the Mississippi at 
the head of " a gang of moroders." 

One of the first acts of Sir John Johnson after being appointed 
Superintendent of the Indian Department, was to make a vigorous effort 
to assert his authority over the traders scattered throughout the vast 
region to the westward of Detroit, with the object of securing fair dealing 
ivith the natives as far as practicable. 

" You are in all matters of trade where the Indians are concerned, to 
see that the utmost justice be done them," he wrote to Alexander 
McKee, "for which purpose if the interference of the commanding officer 
should be necessary, you are to make application, as you are to do in all 
matters where the king's service is concerned, unconnected with the 
interior economy of the Indian Department." 

It was naturally anticipated that the Americans would "employ every 
effort to extend as far as possible their frontiers in the upper country, to 
secure in case of a peace some valuable settlements, and to get the fur 
trade into their hands." 

The efforts of the British officers at Detroit were accordingly directed 
to the restraint of the Indians from further hostilities, and with this object 
Major De Peyster stated that he had " indulged " the Wabash Indians 
" with a trader in order to induce them to stay at home and follow their 
hunting." 
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But it could not be foreseen that the astute Franklin would obtain 
almost without asking, from the easy-going British plenipotentiary, the 
whole of that vast and valuable territory lying between the Ohio, the 
Mississippi, and the great lakes. It only remained for them to enter into 
possession. This, however, was no easy task, for the Indians were 
intensely hostile, and the new republic was weak in administrative ability. 

The original North-west Fur Company, called at the time the "sixteen 
share concern," had dissolved at the end of a single year. In 178 1, a 
new company, known as the "three share concern," was formed for 
one year, which did not, however, embrace the English River nor 
Mississippi within the scope of its operations. The success of this enter- 
prise was sufficient to convince the merchants generally of the benefits 
of combination, and the number of " adventurers " trading in the North- 
west had in the meantime been reduced to twelve. Consequently, in 
October, 1783, a general partnership was agreed upon for five years, in 
which each stockholder was assigned an interest in proportion to his 
previous trade. The stock was divided into fifteen shares, of which 9^ 
were allotted to non-residents. The expectations of profit were then so 
limited that one of the old traders readily accepted an offer of an 
annuity of 4,000 livres (£166, 13s., 4d. currency) in lieu of dividends. 

He lived to see a clear profit of £-2,000 sterling derived from- a single 
share. 

The announcement of the terms upon which peace had been concluded 
overwhelmed the merchants of Montreal with amazement and dismay, 
for they not unnaturally feared that the fur trade within the frontier of 
the United States would at once and forever be lost to them. 

These apprehensions, however, soon stimulated them to make increas- 
ed exertions to extend their trade in the Canadian North-west. ' 

In April, 1784, Benjamin Frobisher, one of the most active partners in 
the new North-west Fur Company, wrote to the Hon. Adam Mabane, a 
member of the Executive Council, asking definite information respecting 
the international boundary westward from Lake Superior, as he suspected 
that the Grand Portage was included by the treaty within the United 
States, as actually proved to be the case. At the same time he requested 
a passport for twenty-eight long canoes, valued with their cargoes at 
;f20,ooo, which the Company intended to despatch to the North-west 
in May. 

** This large supply," he said, " added to the property the Company 
have already in that country, demands their utmost attention. They do 
not know how soon they may be deprived of the immediate, and at 
present the only, communication from Lake Superior, and on that 
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account they intend, at their own expense, unless Government prefer to 
undertake it, to discover, if possible, another passage that will in all 
events fall within the British line, of which they may avail themselves in 
case of need. Such an undertaking must prove an arduous one and be 
attended with great expense, while their success will remain very un- 
certain, on which account the company are induced to hope that if it is 
discovered it will be granted to them in full right for a certain term of 
years, not less than seven, as a reward for their public spirit and the 
advantages that will result to this province from its discovery." 

He advised the establishment of a small military post to command 
the entrance into Lake Superior at Point Aux Pins, where Mr. Baxter 
had built a small vessel during his unsuccessful mining operations, and 
suggested that a settlement might easily be founded at that place. 

These proposals were favorably received by the Governor, who im- 
mediately instructed Captain Robertson to examine the coast near Point 
Aux Pins and report without delay. Early in June Robertson made the 
necessary exploration and pronounced in favor of Tessalon, " a beautiful 
and capacious bay and one of the best harbors on Lake Huron," with 
good soil and "a very advantageous fall for mills on the River Tessalon, 
and a large pinery adjacent." He had even sent a party of men to clear 
the ground for a fort when orders were received to abandon the project, 
as there was reason to believe that the "posts in the upper country'* 
would not be given up " until the Americans manifested a stronger 
inclination (than they have hitherto done) to fulfil on their part the 
articles of the definitive treaty." 

Robertson also reported that he had obtained "some intelligence from 
white men and Indians of a very fertile and advantageous tract of land 
between Lakes Huron and Ontario, and by communication that way the 
trade with Canada must be carried on to put us on a footing with our 
neighbors from the colonies." 

In July, Messrs. Benjamin Frobisher and Simon McTavish arrived at 
Mackinac to make arrangements to suit the new state of affairs, and 
Robertson wrote to the Governor : " With them I have had several con- 
ferences with regard to the future communication to this country so as 
to enable them or others to trade in those parts on a footing with the 
Americans, and after every inquiry, that between Lakes Ontario and 
Huron is the only one to be attempted, and that very practicable, by 
shortening the road greatly and avoiding the Niagara carrying place and 
any interference with our neighbors." He evidently referred to the 
route from Matchedash Bay to Toronto, which was little used and had 



1K94-95.] THE FUR TRADE. 77 

become almost forgotten until Robertson declared his intention of 
returning that way to Quebec when relieved from his command. 

In August Mackinac was unexpectedly menaced by an attack from 
the Ottawas, and the commandant was obliged to summon the traders 
to his assistance. They naturally complied with alacrity, as there were 
4,000 packs of furs in store, 800 of which belonged to the North-west 
Company. 

About the same time the merchants at Detroit, having a large quan- 
tity of valuable peltry on hand, asked leave to forward it to Schlosser 
in three small private sailing vessels, then afloat upon Lake Erie, while 
the King's ships were otherwise employed, a request which was readily 
granted by Lieutenant-Governor Hay, immediately after his arrival 
there. 

"The commerce of this place," Hay wrote to Mr. Nepean, "is becom- 
ing more and more considerable. The peltry sent from it this year will 
amount to ;^ 100,000 sterling, all of which is the produce of English 
manufacturers except a small portion of rum, and I think, if the post is 
not given up, it will increase, for the Spaniards cannot send coarse 
woolen manufactures up the Mississippi so cheaply as the English can by 
this communication, a part of which they have this year bartered for 
their commodities, and in short cannot carry on their trade without them 
while we keep possession of the lakes." 

The North-west Company executed their project of exploration by 
sending a large canoe to examine the north shore of Lake Superior, 
"navigated by six Canadians under Mr. Edward Umfreville, who has 
been eleven years in the service of the Hudson's Bay Company, and Mr. 
Venance St. Germain, both of them men who speak the language of the 
natives, and who are in other respects very well qualified to execute the 
Company's intentions. 

"Their instructions were to proceed to Lake Alempigon, and thence 
in a west direction by the best road for transportation of goods and 
canoes to the River Ouinipique (Winnipeg) at or as near as may be to the 
Portage dc L'Isle, and by letters received from them at Lake Alem- 
pJgon» 30th June, it appears that they had met with innumerable difficul- 
ties from the want of Indian guides, but they then had one who had 
undertaken to conduct them to Lake Eturgeon, and they expressed the 
most sanguine hopes of getting forward from thence to the River 
Ouinipique." 

In anticipation of the discovery which this party was expected to 
make, the Company applied for the " exclusive right to the passage they 
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may discover from the north side of Lake Superior to the River 
Ouinipique, and also of the trade to the North-west either by that 
passage or by the present communication by the Grand Portage for ten 
years," urging in support of their petition that they were the only per- 
sons that had any " interest or connection in that country." 

They took advantage of this opportunity to describe the extent of 
their trade and the manner in which it was conducted. 

" The inland navigation by which the North-west business is carried 
on is perhaps the most extensive of any in the known world, but is only 
practicable for canoes on account of the great number of carrying places. 
To give your Excellency some idea of which, there are upwards of 
ninety from Montreal to Lake du Bois only, and many of them very 
long ones. 

" Two sets of men are employed in this business, making upwards of 
500, one half of which are occupied in the transport of goods from 
Montreal to the Grand Portage in canoes of about four tons burthen, 
navigated by eight to ten men, and the other half are employed to take 
such goods forward to every post in the interior country to the extent of 
1,000 to 2,000 miles and upwards, from Lake Superior, in canoes of 
about one and a half tons burthen, made expressly for the inland service, 
and navigated by four or five men only, according to the places of their 
destination. 

" The large canoes from Montreal always set off early in May, and as 
the provisions they take with them are consumed by the time they reach 
Michilimackinac, they are necessitated to call there merely to take in an 
additional supply, not only for themselves but also for the use of the 
canoes intended for the interior country and the consumption of their 
servants at the Grand Portage, but as these canoes are not capable of 
carrying the whole of such provisions it thence becomes necessary to 
have a vessel or boats upon Lake Superior for that transport only, and 
the utmost despatch is required that everything may be ready in point 
of time to send off their supplies for the interior country, for which pur- 
pose the goods, provisions, and everything else required for the outfits of 
this year must be at the Grand Portage early in July, for the carrying 
place being at least ten miles in length, fifteen days are commonly spent 
in this service, which is performed by the canoe-men, who usually leave 
the west end from the 15th July to the ist August, according to the 
distance of the places they are intended for. 

" Their general loading is two-thirds goods and one-third provisions, 
which not being sufficient for their subsistence until they reach winter 
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quarters they must, and always do, depend on the natives they 
occasionally meet on the road for an additional supply, and when this 
fails, which is sometimes the case, they are exposed to every misery that 
it is possible to survive, and equally so in returning from the interior 
country, as in the spring provisions are generally more scanty. In 
winter quarters, however, they are at ease and commonly in plenty, which 
can only reconcile them to that manner of life and make them forget 
their sufferings in their annual voyage to and from the Grand Portage. 

**The property the Company have already in that country, exclusive of 
their houses and stores and the different posts, as appears by the settle- 
ment of their accounts this present year, amounts to the sum of ;^2S,303, 
3s., 6d. currency, and their outfits for next spring, which will be sent 
from Montreal as soon as the navigation opens, will not fall much short 
of that sum, so that the Company will have an interest in July next of 
about ;^SO,ooo original cost in furs, to be sent to Montreal by the return 
of their canoes, and in goods for the interior country, by which your 
Excellency may judge of what may be expected from that trade when in 
our power by an exclusive right for ten years to explore the country and 
extend it." * 

In a few months this was followed by a second memorial from Peter 
Pond, who described himself as a partner in the Company, and who had 
been actively engaged in the exploration of the North-west in pursuit of 
trade for ten years. Pond declared that he had obtained positive infor- 
mation from " natives who have lately been on the shores of North 
Pacific Ocean," that the Russians had lately established a trading-station 
there, and further that he was credibly informed that ships were being 
fitted out in the United States under ''the command of experienced sea- 
men (who accompanied Captain Cook in his last voyage) in order to 
establish a fur trade upon the north-west coast of America at or 
near Prince William's Sound." From the carefully drawn map which 
accompanied his memorial, it appears that Pond had visited Fort 
Dauphin in 1775, and in 1776 and 1777 reached the site of the most 
distant trading post established by the French upon the Upper Sas- 
katchewan. From 1778 to 1784 he had wintered near the mouth of the 
Athabasca. Frobisher traded near the ruins of F'ort de Trait in 1774 and 
wintered in 1777 on a peninsula at Clearwater Lake. 

On the 1st of August, 1785, James McGill formally announced the 
discovery of the new route to the North-west, in a letter to Lieutenant- 
Governor Hamilton. 

"A new road has been discovered from the Lake of or Nipigan, 

which runs to the N. of Wood Lakes and falls to the discharge of that 
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lake (which is commonly known by the name of the River) at the 
distance of fifty leagues from its N.W. termination. It was gone over 
last summer and found to be more practicable than the road from Grand 
Portage now in use." 

**The upper country trade in general," he remarked, "as now carried 
on from this place (Montreal) is extended as far south as the mouth of 
the Ohio ; to the westward as far as the rivers falling from that side of 

the Mississippi will carry canoes, including from the river of 

(Arkansas?) in latitude 33° S. to the sources of the Mississippi ; and to 
the north-west as far as Lake Arabaska, including the whole north side 
of Lakes Huron and Superior. The value of the whole I esteem at 
j^i 80,000 currency for sake of statement, and I believe I am not ;^20,ooo 
on either side of the realty — ;^ 100,000 value, I think, is brought from 
the country now within the American line as fixed by the late treaty of 
peace ; the other ;^8o,ooo I consider as being within our own line." 

He strongly urged that the merchants should be permitted to build 
small decked vessels for the navigation of the lakes instead of being 
forced to depend upon the " King's ships " to transport their property. 
" With them," he said, " they can be morally certain of having their 
goods at market in June or July, and their goods may be imported the 
same year from England, which will save them from leakage, embezzle- 
ment, and waste of their property, besides interest of money, which, you 
know, is a dreadful moth if once allowed to get to any head." 

This reasonable request was backed by a petition from twenty-ont 
merchants of Detroit, and by another from the North-west Company, 
which had the year before built the sloop Beaver, intending to take her 
up the rapids into Lake Superior, but finding that impracticable, now 
asked permission to employ this vessel in the navigation of Lakes Erie 
and Huron. The Detroit merchants asserted that ** last year owing to 
the late arrival of such goods as did reach this post, about one thousand 
packs of furs and peltry which used annually to be remitted to Detroit 
have this year, from our inability to supply the traders in time, been sent 
to New Orleans, and that upwards of fifty of the pettyaugers which left 
this place last fall loaded with goods proper for the Indian trade, were 
from their late departure frozen up before they reached the places of 
destination, and that many traders after a fruitless attendance returned 
unsupplied." In short, "trade in general and this branch in particular 
had been much circumscribed and of late nearly ruined.'* 

On the other hand, Dease, the Deputy Superintendent of the Indian 
Department at Niagara, complained bitterly of the lawless and unprin- 
cipled conduct of some of the traders. 
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" The present state of the Indian trade," he said, " requires regulation. 
A number of people belonging to the disbanded troops have settled 
themselves among the Indians on purpose to avoid the restraints of the 
law. There unmolested, they exercise every species of cheating, etc. 
Their continual jealousies and quarrels give the Indians the most unfav- 
orable impressions of us. Formerly no person was permitted to trade 
without a written permission from the Superintendent of Indian Affairs ; 
now every idle fellow commences Indian trader." 

Sometime in 1785, a second association of Montreal merchants was 
formed with the intention of competing with the North-west Company, 
but in the course of a few months they consented to a union by which 
four new shares of stock were added to the original sixteen, and the term 
of partnership extended to seven years. 

In April, 1786, a committee of twenty-eight of the principal merchants 
of Montreal engaged in trading to Mackinac and its dependencies, applied 
to Sir John Johnson to act as mediator between the Indian tribes in that 
quarter. For some years the Chippewas had been at war with their 
neighbours, the Menomonees and Winnebagoes, and the sphere of 
hostilities had gradually become extended until the Ottawas, Sacs, 
Foxes and Sioux were numbered among the belligerents, and the life of 
the trader was beset on every hand with fresh perils, while it offered 
small prospect of gain. 

" Some attempts," they said, " have been made to reconcile the jarring 
nations, and at times the traders, when on the spot, have so far succeeded 
as to keep them at peace for a season, the good effects whereof were not 
less esteemed by the Indians than beneficial to the traders, as by that 
means the Indians remained unmolested on their respective wintering 
grounds, which naturally produced a considerable degree of success and 
advantage to the merchant ; but lately the disputes of those nations 
have arose to a height above the power of the traders, assisted by the 
officer commanding at Michilimackinac, to control or appease, in conse- 
quence whereof the trade has suffered greatly, and unless some remedy 
is applied in time there is reason to fear the loss of a considerable part 
of that valuable branch of commerce, in particular the whole of that 
carried on upon the Mississippi from the Illinois to its source." 

Four noted French traders, Cadotte, Reaume, Ainse, and Gautier, 
were named as suitable persons to deliv-er messages to the several tribes 
and induce them to agree to the proposals of a general peace. The 
number of warriors of the Chippewa nation was estimated at 800 ; the 
Menomenees had 1 50 ; the Winnebagoes or Puants, 60G, and the Outa- 
gamies or Foxes, 1,400, while the various clans of the Sioux were sup- 

6 
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posed to contain not less than 3,000 fighting men. The Sacs, numbering 
1,300 men, had recently abandoned their villages on the Wisconsin 
River, and removed to the west side ofT the Mississippi to avoid the 
attacks of the warlike Chippewas, and the Spaniards were now reported 
to be making vigorous efforts to ** attach them to their interest." 

In consequence of these representations. Captain Dease was instructed 
to proceed to Mackinac and make preparations for holding a general 
council at that place in June, 1787, at which the Superintendent intended 
to preside in person, and Mr. Joseph Ainse was sent among the Indians 
with appropriate messages, to advise them to desist from hostilities, and 
invite their principal chiefs to the conference. 

Ainse went from Green Bay by the Fox and Wisconsin Rivers to 
Prairie du Chien distributing presents and holding "talks" with the 
Menomenees and Winnebagoes as he passed through their villages. He 
then visited the Foxes and succeeded in detaining a large war-party 
which was about to march against the Chippewas. Ascending the 
Mississippi to the mouth of the Minnesota River he found the Sioux 
preparing to attack the Chippewas, and not only persuaded them 
to desist, but to release some of their prisoners. Continuing his 
journey up the Minnesota through all the Sioux villages, he turned 
back another large war-party and presented them with a pipe of 
peace to smoke with their enemies. Marching overland for seventeen 
days he arrived at the Falls of St. Anthony, in the heart of the country 
of the Chippewas, and spent the rest of the winter going from village to 
village describing what he had done among the Sioux, and urging them 
to make peace. His efforts were attended with such success that on the 
14th of March the Sioux, Chippewas, Menomenees and Foxes assembled 
near the mouth of the Minnesota and concluded a treaty of peace, and 
agreed to send a deputation of six chiefs from each village to Mackinac 

In May, Ainse returned to Prairie du Chien, accompanied by 196- 
chiefs, having despatched an equal number by way of Lake Superior, 
and the entire delegation assembled at Mackinac about the first of July, 
1787, when peace was solemnly ratified in the presence of Captain Dease, 
the officers of the garrison, and traders of the post. The representatives 
of the different " nations * invoked * the Great Spirit, the woods, the lakes 
and rivers, and the very ground they stood upon " to bear witness to the 
sincerity of their professions of friendship. At their own request, written 
articles of peace were formulated by Dease and acknowledged to be 
binding *' whilst sun and moon shall remain." 

Ainse was then instructed to winter among the Sioux to see that the 
terms of the treaty were faithfully observed by that fierce and turbulent race. 
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A REVIEW OF CARVALYN GAILCKAGH OR MANX 

CAROLS. 

By Neil MacNish, B.D., LL.D. 

\^Rei%d yt/i April, 1S94.'] 

Carvalyn Gailckagh : such is the designation which Mr. A. W. Moore, 
M.A., has chosen to give to an interesting and altogether unique collec- 
tion of Manx Carols that has been recently published by him Though 
he has had able co-adjutors in preparing the carols for publication, his 
own labours have been so important as to justify him in saying, were he 
so disposed : quorutn pars maxima fui. In a paper which I had the 
pleasure of sending to the Canadian Institute some time ago, I made 
a somewhat extensive review of another work which Mr. Moore has 
written, and to which he has given the title of "Surnames and Placenames 
of the Isle of Man." By the preparation and publication of the Manx 
carols, Mr. Moore has made another important contribution to the litera- 
ture of the Isle of Man, and has intensified the claims which he has on 
the grateful appreciation of Manksmen everywhere, as well as on all 
lovers of Gaelic poetry. Some twenty years ago the remark was made 
by an eminent Manx scholar that " Carvals, which may be termed a 
literature entirely peculiar to the Manx people, consisting chiefly, of bal- 
lads on sacred subjects, are yet to be found in many an out-of-the-way 
mountain farm-house, preserved in smoke-dried volumes, redolent of peat. 
A collection of these would many years hence form quite a literary 
curiosity, many of them possessing considerable merit. They are yearly 
becoming more difficult to procure, either from being altogether lost, or the 
unwillingness of the peasantry to part with their treasured manuscripts. 
Most of these Carvals are from 50 to 1 50 years old." The writer whose 
words have just been cited, has given a lucid statement of the literary value 
of the Manx Carols. An indirect commendation is thus bestowed on Mr. 
Moore, who has been successful in collecting and in publishing those 
Carols. The term Car-valyn is not strictly Manx. It is merely an adap- 
tation in Manx of the English word caroL It is not to be supposed, 
however, that the Manx Carols, belonging as they do to the soil of Man 
and having no kinship with ballads, resemble the English Christmas 
Carols. It appears that in former generations, it was customary for 
young people who imagined that they had poetical gifts, to compose 
Carols when Christmas was approaching, and to recite them in the parish 
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Churches. The carols which were successful in meriting the approval of 
competent critics were subsequently sung or chanted throughout the 
island. Many of those Carols were doubtless committed to writing, and 
were preserved in the more remote portions of the island, until Mr. Moore, 
and other Manx scholars of literary tastes akin to his, determined to 
search for them, and to bring them out of obscurity to the daylight of 
the world's knowledge. 

It does credit to Prince Lucien Bonaparte, that he was acute enough to 
perceive the value of the Manx Carols and the consequent necessity of 
recovering them from the oblivion which would otherwise inevitably 
overtake them. Prince Lucien Bonaparte has made many valuable con- 
tributions to Celtic learning, choosing as he did to exchange the military 
traditions of his family for the quieter pursuit of learning. To him very 
great praise is due for the monument which indicates the resting-place of 
Dolly Pentreath, who was the last person that spoke the Cornish lan- 
guage. Mr. Moore tells in the preface how Mr. Fargher, the proprietor 
of the Mona Herald, and himself, came to unite their ener^^ies for the 
purpose of collecting the Carols of their native island and of putting them 
in a permanent and intelligent form, for the benefit not of Manksmen 
merely, but of all who may take an interest in a species of literature so 
rare and so unique. The Carols are 86 in number. The Manx and 
English versions of each Carol are given in parallel columns, insomuch 
that the greatest facility is thereby afforded to every iiitelligent reader 
for understanding the matter and the texture of those peculiar poems. 
As they were, as a rule, incorrectly if not illegibly written, great pains 
were necessary to decipher them, and to present them in a modern dress. 
It is obvious that after an expenditure doubtless of great trouble and 
diligence, Mr. Moore and his skilful co-adjutors, whose important services 
are very fittingly acknowledged by him, have had remarkable success 
in their patriotic desire to present those Carols in attractive attire to 
students of Celtic literature. , It is well known that Luther's translation 
of the Bible into German gave an immediate and a permanent impulse 
to the cultivation of German literature. Invaluable aid must have been 
imparted to Manx literature by the publication in 1772 of the translation 
into Manx of the Holy Scriptures. It is contended that several of the 
Carols were composed and written before that date, and that as there was 
no accurate guide or criterion for writing and spelling Manx, there could 
be neither distinctness nor uniformity in the manner of committing those 
sacred songs to writing. John Phillips, who was consecrated Bishop of 
Man in 1635, was, it is said, so much a master of the Gaelic language as 
to translate into Manx the Common Prayer Book, and, according to a 
certain authority, the Bible also. There is, however, no valid ground for 
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believing that any translation of the Scriptures into Manx was made 
until long after the time of Bishop Phillips. Bishop Wilson was 
appointed Bishop of Sodor and Man in 1697. " The Principles and Duties 
of Christians " — the first book that was ever printed in the Manx language, 
was published by Bishop Wilson in 1699. He was actively engaged 
along with the Rev. Philip Moore in the translation of the Bible into 
Manx when he died in 1755. Dr. Mark Hildesley, his successor in the 
Bishopric of Man, undertook with laudable earnestness the completion 
of the translation of the Scriptures into Manx. He was frequently heard 
to say that he wished merely to see the completion of his translations. 

On the 28th November, 1772, he received the last part of the transla- 
tion of the Bible, and on the 5th December of the same year his earthly 
career terminated. It is manifest that the translators of the Holy Scrip- 
tures into Manx went on the principle of spelling the words phonetically^ 
and with as near an approximation as was possible to the manner ia 
which they were wont to be spoken. The expense of printing the Manx 
translation of the Bible was generously borne by the Society for Promo- 
ting Christian Knowledge. In the report of that Society for 1764, state- 
ments are made from which the inference is deducible that it was the 
intention to extend the distribution of the Manx Bible " so far as that 
no one person of the 20000 natives of the Isle of Man may be destitute 
of a Bible and a Common Prayer Book in his native tongue, in which they 
never appeared before.*' By the publication of the Holy Scriptures in 
their own language, Manksmen had henceforth a literary guide and 
standard of which they naturally were glad to avail themselves. The 
surmise has much to support it, that the authors of the Carols were gener- 
ally indebted to the Bible for their thoughts as well as for the diction by 
means of which their thoughts found expression. Mr. Moore correctly 
states that "by far the greater number of the Carols are devotional rhap- 
sodies which exhort the sinner to repent, by picturing with terrible realism 
the agonies of hell. . . . Old Testament history also received much 
attention, the fall of Adam, and the lives of Joseph, Jacob, Jonah and 
David being favourite subjects." As those Carols were held in high 
esteem, and were wont to be sung by the peasantry of Man, the moral 
character of the people must have thus been beneficially affected. 

I shall make a few quotations from the English version of the Carols — 
a version which as a rule does no feeble justice to the original. 

In Carval Yn Ullick, or Christmas Carol, these words occur : 

" This is the day that Christ was born. 
Why don't I praise his name ? 
Why don't I glory give to God ? 
For evermore the same. 
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The hosts seraphic sang on high 

In strains of song refined : 
And we will show God's peace, good will 

And love to all mankind." 

In Roish my row flaunys er ny chroo, or Before the Heavens were 
created, these verses occur : 

" Before the light of moon or sun. 

Or star or bright revolving ray, 
Or yet the heavenly powers begun 

To mete exact 'twixt night and day ; 
What was there then ? What was there then 
Before horizon was or time ? " 

The first two stanzas in Carval Yonah or Jonah's Carvel, are these : 

" The Lord's word came to Jonah : 

To Nineveh go thou down. 
And cry against the wickedness 

That is wrought in that great town. 
And straight rose Jonah early, 

To Joppa's city he came, 
And thereon found a good ship faring 

To Tarshish of world-wide fame.** 

As Manksmen have an honourable place in the general renaissance of 
Celtic learning, the publication of the Manx Carols must tend materially 
to increase the affection of every patriotic Manksman for his native 
language and for the traditions of his native island. Though some of the 
Carols were evidently composed by men who had little or no knowledge 
whatever of letters ; and, though the sentiments that pervade the Carols 
are often simple enough, it must be remembered that the carols represent 
the best and purest language that was spoken at the time of their com- 
position ; insomuch that the Manx scholar of to-day turns naturally 
enough to those Carols for the best specimens of his native language as it 
was spoken some two hundred years ago by Manksmen who knew no 
other tongue than Chengey-ny-Mayreyy the mother tongue. As neither 
Irish Gaelic nor Scottish Gaelic has any form of literature that can be 
regarded as similar to the Manx Carols, it may naturally be expected that 
the study of those Carols will afford amusement as well as instruction to 
Celts everywhere. 

Some one has not inaptly remarked that the Isle of Man is "a king- 
dom within a kingdom ". Apart altogether from the political vicissitudes 
which have passed over Man ; apart from the marvellous tenacity with 
which Manksmen have adhered to their independence and peculiar con- 
stitution, though they had to bear the sway of many rulers ; it has to be 
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maintained that accessible to every Manksman there is now a large and 
varied amount of purely native literature. Through the praiseworthy 
and patriotic liberality and diligence of the Manx Society which was 
established in 1858, the archives of Manx learning have been investigated, 
and much at least of all that is best and most inspiring in the literary 
records of other days and other times has been given to the world in a 
clear and attractive manner. Manksmen as well as Scotchmen have 
their Auld Language. 

Three armed legs form the present armorial bearing of the Isle of 
Man. It was Alexander III. of Scotland, who after he had annexed the 
Isle of Man to his possessions in Scotland, substituted the quaint device 
of the three legs with the motto, Quocutnque jeceris stabit^ for the ancient 
armorial ensign of the island — a ship in full sail, with the motto. Rex 
Manniae et Insularutn. 

In Mona's Auld Lang Syne, these manful strains are found : 

Shall Mona's House of Keys be hurled 

By strangers' foul design, 
From the foundation where it stood 

Since auld lang syne ? 
No ! while the sea-gull wings his course 

Where shoals of herring shine, 
The sons shall prop the father's house 

Of auld lang syne. 
Stabit quoaimque jeceris — 

Who will not call to mind } 
With Governor, Council and the Keys 
Of auld lang syne. 

Ny Kirree fo-sniaghtey, or the Sheep Under the Snow, is a popular 
song among Manksmen, dealing as it does with the great danger to which 
sheep are exposed when heavy snow drifts are formed, in which sheep are 
often found to be entombed. The Loss of the Manx Herring Fleet in 1787 
is a poem which, having to do with the lamentable loss of many lives in 
Douglas Harbour owing to a tempestuous storm that suddenly arose, 
has sorrowfully and powerfully affected the imagination of Manksmen 
since that time. Indeed, it is said that until recently "Manx fishermen 
made a point of remaining in port on the anniversary of the loss of the 
fleet, whether from superstition or out of respect to the memory of those 
who perished, is not known." Mannin veg veen, or The Small and Mild 
Man or Isle of Man, is a song which, as its name indicates, rouses in the 
heart of every Manksman affectionate feelings for his native island, and 
for the songs and customs and traditions of the past. The Manx Carols, 
along with the patriotic and chivalrous songs and poems which are now 
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placed before Manksmen, must tend materially to strengthen the tide of 
reverence for the language and traditions of their native island, and to 
intensify their zeal for cultivating the tongue and studying the poetry of 
their stalwart ancestors who inhabited the glens and hills, and defended 
the homes and liberties of Mannin veg veen, in the generations that have 
passed away. 

Of auld lang syne brave Manx, 

Of auld lang syne. 
The sons so brave, the house shall save, 

Of auld lang syne. 
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THE CELT IN ANCIENT EGYPT AND BABYLONIA. 

By John Campbell, LL.D. 

[Read ist February^ rSp6,] 

In the Transactions of the Celtic Society of Montreal for 1892, the 
Rev. Dr. MacNish attributes to me the translation of a cuneiform Celtic 
document after its transliteration by Professor Sayce. Dr. MacNish's 
own large share in the work of interpretation he fails, with characteristic 
modesty, to indicate. The document in question is one of the fortunate 
discoveries made within recent years at Tell el Amarna in Egypt, where 
an extensive literary correspondence of Canaanitic, Phoenician, Syrian 
and Babylonian princes, with the later Pharaohs of the dynasty of the 
Amenhoteps, was brought to light. These clay letters furnish an import- 
ant historical desideratum in the synchronism of the Pharaohs with the* 
rulers and governors of north-eastern countries. Probably the most 
important in this respect is that set forth by my learned colleague. Its 
text is to be found in the Proceedings of the Society of Biblical Archae- 
ology for 1889, Vol. XI, pp. 336-339, where Dr. Sayce describes it as 
a " large tablet of grey clay, well preserved and clearly written." Of its 
thirty-eight lines, the first two are in Assyrian or Semitic; the remaining 
thirty-six are in an entirely new language, which Dr. Hugo Winckler 
and Dr. Sayce suspect to be Hittite. As these eminent scholars have 
not yet shewn themselves to be possessed of any clear idea 9f what 
Hittite speech was, their suspicion is of little value. Granting it to be 
simply Turanian, Dr. Sayce makes an admission that is fatal to any 
Hittite connection of the tablet, when, discussing its contents, he says 
"the possessive w/ and //, tu have an Indo-European character." 

It was no pre-conception on the part of Dr. MacNish and myself that 
led us to find in the main part of the inscription an ancient form of 
Celtic speech most nearly approaching old Irish. Our labours upon the 
Umbrian plates of the Eugubine Tables had given us an insight into the 
archaic pronominal, prepositional and verbal features of the Celtic 
tongue, so that a glance was sufficient to make it evident we had before 
us a purely Gaelic document and no other. There is a vast gap between 
the date of the Eugubine Tables, 180 B.C., and this Tell el Amarna 
ablet which goes back to the sixteenth century before Christ, so that 
there is considerable difference in the language of the compared inscrip- 
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tions, but the radical characteristics of Celtic speech are manifest in them 
equally, and lapse of centuries has not so obscured grammatical and 
lexical forms as to render them untranslatable into the Gaelic of to-day. 
By its language and by its historical connections the tablet under con- 
sideration proves the Celt to have occupied a position of great import- 
ance in the early history of the world, whei), as nationalities, the purely 
Aryan peoples can hardly be said to have existed. As the Transactions 
of the Celtic Society and the Proceedings of the Society of Biblical 
Archaeology may not be generally available, I present Dr. Sayce's 
excellent transliteration and Dr. MacNish's interpretation of the tablet. 
Dr. Sayce's proposed Hittite reading I do not reproduce, as it is almost 
all vaguely conjectural, fragmentary and self-contradictory, in all of 
which respects it differs from Dr. MacNish's scientifically exact, com- 
plete and consistent rendering. 

The introductory Semitic lines, leaving out the determinative prefixes, 
are : — 

1. ana Nimuutriya sarru rabu sar mat Miitsri 

to Nimutriya great kingy king of the land of Egypt. 

2. sa Tarkhuundarais sar mat Arzapiki dhema 

of Tarkhundara^ king of the land of Arzapi^ the letter. 

Hereafter follow the thirty -six lines of the cuneiform text, with equiva- 
lents in modern Gaelic (Erse and Scottish), and translation : — 

3. kakti mi kuru-in emesmi dammesmi, turmesmi 

h-ugad mi chuirinn ai mas mo damh mas mo tuir mas mo 
unto t/iee I would place my good lands my good people my excellent 
generals, 

4. nitakh-mes galgal ina pir-mes-mi kurra-mes-mi 
nitheach mas galgadh in fir mas mo gearrain mas mo 
zvarriors good brave in my good men my good horses, 

5. biib-biidmi kurkur-mes-mi gananda 

bithim faoidhim cursuir mes mo go an ionnad anudd 
/ am sefidtng my good messengers as far as to thee. 

6. khuumuan kuru-in 
comain chuirinn 
favour 1 would place. 

7. duukmas kakta khuumaan kuru-in gismestu 
do chum h-uca comain chuirinn cais mas do 

/// order unto tliee favour I would place to thy beloved. 
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8. emesti dammesti turmesti nitakh-mes galgal ina 

ai mas do damh mas do tuir mas do nitheach mas galgadh in 
thy good lands thy good peoples thy good captains the good warriors 
brave in 

9. pirmesti kurramesti biib-biidti 

fir mas do gearrain mas do hi thu faoidh tu 

thy good men thy good horses thou art thou sending, 

ID. kurmesti khuumaan kuru-in gismestu 

cursuir mes do comain chuirinn cais mes do 

thy good messengers favour I would place to thy beloved. 

11. kaalaatami enuun Irsaapa 
cuallaidhe mo inneoin Irsapa 

annum 
my colleague held over Irsapa, 

12. Khalugari tsi anmi in auma Akh turrak-ti 
Khalugari ti annam in aomadh Akh torog do 
Khalugari the prince to me inclining Akh thy princess, 

13. udmi kuin dam an Akh upida anzi 

udhmaim coinne damh an Akh obadh gus ise (ionn ise) 
to enclose wife people to Akh refusing to her. 

14. num si liil khuudi Akh an sakdu si 

'n aom ise lilim cuadh Akh ionn sochaidhe ise 
to incline her follow bidding Akh in her army, 

15. kaalata uppa salkhuun i sukha tsiliya guskin 
cuallaidh ibh sailcunn i suacan teallach cioscain 
colleague ycur body-guard i pot earthen tribute. 

16. kuru an ta 

cur ann tu (annad) 
places to thee, 

17. a Akh ya atta lamu kuun da askha kira a 

a Akh ia asad lamuighim coinne da ascaim cear a 

who Akh of the land from thee takes a wife asking offspring ivho. 

18. bibi pi raat mu neitta uppa salkhi egir an da 

bibh ibh riadh mo innsidh ibh cioUach eagraidheas ionnta (annad) 
are you grief my telling your highness enmity to. 

19. arad asta Khalugari tsi attiin amme nik tsi- 
iarradh aisde Khalui^ari ti aitnim ammain nic ti 

asking out of Khalugari prince commanding refuse daughter of the 
kingdom. 
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20. Khalugari tsi an egir papara khuudaak 
Khalugari ti ionn eagraidhe as fiafruighe a cuiteach 
Khalugari prince in enmity ask who denies, 

21. nainaat upi andu 
inainadh ob annad (ionnta) 
need refuses to thee. 

22. arad ta upi anzi kidda anzi kuukta turrak ti 
iarradh do ob an ise cead an ise cuich torog do 

thy bidding refuse to her permission to her secretly thy princess, 

23. Khalugari asmi is Khalugari tsi ta 
Khalugari asam eis Khalugari ti do 
Khalugari I make hear Khalugari prince to, 

24. kuistu nik e kar naas aggaas 
coisteachd nic ai caram naas aghaiseach 
hearing daughter of land stirs assembly quiet, 

25. numu antu nin putik asgaas Matyaas ubbiista-un 

'n aomadh annad ionn fuaduighim aice gaise Matyaas ibh aisde-uni 
adhering to thee to force tribes warlike of Maty a you from. 

26. ziinnuukun khuuma anda 
dionasgaim comain annad 
dissolving favour to thee, 

27. nu Khaate saassa sade Igaid 

nai Khaate scuchsaim aiste Igaid 
ship Hittite going out of Igaid. 

28. naat giskal la biibbi xxx tuuppa khuuntsili 
inidhe casgal la bibh 30 taobh caondualach 
bowels of ship with it are jo beams carved. 

29. kiissariissi Irsaappa khalu 
coisrighim Irsapa geillim , 
consecrated Irsapa worship (serve). 

30. ensukha tsiliya guskin kilalbi tu 

aon suacan teallach cioscain geallaim tu 
one pot earthe7i tribute promised thou. 

31. XX mana guskin iii kak si iii kak pirkar 
20 mana cioscain 3 ceis seic 3 ceis brucur 

20 manehs tribute j cases ivory j cases sponges. 
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32. iii kak khuuzzi viii kak khusiittiin 

3 ceis cuach 8 ceis coiseideadh 
J cases bowls 8 cases gaiters, 

33. c kak anna iv dukan c kak khaab 

100 ceis ainne 4 tuighean 100 ceis ciob 
100 cases rings 4. robes 100 cases tow, 

34. c kak sir tsilliya assa 
100 ceis sior teallach ase 

1 00 cases long earthen shingles. 

35. iv tak kukupu nata v tak kukupu 

4 teigh cuachaim natach 5 teigh cuachaim 

4. coverings of plaited hair grey j coverings plaited, 

36. sa kur taba iii tibu xxiv khir gis pana 

sa caor dubh 3 dabh 24 cear ceis bheanan 
in sheep black j cows 24. carcasses pigs female. 

37. X gisguza sa giskal istu Sadibbi 

10 ceis ceos sa casgal aiste Sadibbi 
10 pig hams in vessels out of Sadibbi, 

38. X salkhuuz ii giskal tsiliya 
10 sail ceos 2 casgal teallach 
10 salt hams 2 vessels earthen, • 

I subjoin Dr. MacNish's free translation of this valuable epistle : " I 
would place at thy disposal my good lands, my good peoples, my 
excellent generals, my good and brave warriors among my valiant men, 
ancf my good horses. I am, I am sending my faithful messengers to 
thee, as far as thine abode. I would confer a favour upon thee, in order 
that by means of them (my messengers) I could gain favour for thy 
beloved. My colleague Khalugari, the prince over Irsapa, inclines to me 
to gain Akh, thy princess, for my wife. The people refuse to incline to 
Akh, and to follow her bidding in the army. The colleague, your body- 
guard places an earthen pot of tribute (gold) at your disposal — the 
colleague who takes Akh of the land from thee to be his^ wife, asking 
thy offspring who you are. I have grief in telling your highness that 
there is enmity to thee ; forasmuch as thou askest of Khalugari, the 
prince in command, to refuse the daughter of the kingdom. Khalugari, 
the prince, makes a request through enmity, though he denies the neces- 
sity of doing so. He refuses to do thy bidding, secretly refusing per- 
mission to her, to thy princess. I make Khalugari hear. Khalugari, the 
prince, to obey the daughter of the land, stirs up the quiet assembly that 
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inclined to thee by forcing the warlike tribes of Matya from thee 
dissolving their obligation to thee." 

" There is a Hittite ship going from Igaid. In the hold of the ship 
are thirty beams (gods) carved and consecrated, to which Irzapa does 
homage. There is one earthen pot of tribute (gold) which I promised to 
thee. There are 20 manehs of tribute (gold), 3 cases of ivory, 3 cases of 
sponges, 3 cases of bowls, 8 cases of gaiters, 100 cases of rings, 4 robes, 
100 cases of tow, 100 cases of long earthen shingles, 4 coverings of 
plaited grey hair, 5 plaited coverings made of the wool of black sheep, 
3 cows, 24 carcasses of female pigs, 10 pig hams in vessels out of Sadibbi, 
ID salt hams, 2 earthen vessels." 

I do not propose to follow Dr. MacNish in his vindication of the Gaelic 
of the epistle, which those who are curious can find in the Transactions 
of the Celtic Society of Montreal. The high reputation of my learned 
colleague as a Celtic scholar, second to few, if indeed to any, in the 
world, is sufficient guarantee for the correctness of his translation, with 
which I have not interfered in the slightest The task I propose is to 
place this intensely interesting document in its historical setting by the 
aid chiefly of monumental evidence. There is no necessity for any 
research for the purpose of determining who Nimutriya, the Pharaoh to 
whom it is addressed, was ; since all authorities agree that he was 
Amenhotep III., whose son Amenhotep IV. Khu-en-aten, left Thebes 
for Tell-el-Amarna, in consequence of his founding a new religion. A 
princess intimately related to Amenhotep, or Nimutriya, forms the chief 
subject of Tarkhundara's letter, and her name in its Celtic dress was 
Akh. Amenhotep III. had no such daughter, but one of his grand- 
daughters, through his son Amenhotep IV. of Tell-el-Amarna, was Ahkh, 
called more fully Ankh-nes-pa-aten. Here, in all likelihood, appears the 
first clue to the historical connection. On some of his monuments, 
according to Lenormant, her father is represented in his war chariot fol- 
lowed to battle by his seven daughters, a testimony to their Amazonian 
character. 

Ankh the princess married Tutankh or Tutankh-Amen, who by this 
alliance became a Pharaoh, and reigned in the legitimate capital, Thebes. 
Brugsch thinks his reign was a short one, though marked by much 
development in the arts. In external form Tutankh has nothing in 
common with either Tarkhundara or Khalugari. We may turn, there- 
fore, in the meantime to the geographical name Irzapa. Dr. Sayce sup- 
poses this to be a Syrian Razappa or Resheph, because a land of Igadai, 
which he takes to be the same as the Igaid of the inscription, is, in the 
Egyptian Travels of a Mohar in Palestine, placed to the north of Aleppo. 



1895-96.] THE CELT IN ANCIENT EGYPT AND BABYLONIA. 95 

I do not believe there is any sufficient evidence to prove that the Mohar 
was near Aleppo, but this is beside the subject. In the sequel to his 
Early History of Babylonia, George Smith mentions an Agade near 
Sippara on the Euphrates, and, further down the river, below Babylon, 
was Borsippa, a place of great note and high antiquity which gave name 
to the surrounding country. Even so late again as the time of the geo- 
grapher Strabo, the chief tribes of Chaldean astrologers were those of 
the Borsippeni and the Orcheni. It is more natural to suppose that 
Irzapa is a Celtic form of Borsippa than to look for it as an obscure 
Syrian district, since its ruler sought in marriage the daughter of a power- 
ful Pharaoh. The voyage of the Hittite ship from the Persian Gulf to 
Cosseir, the port of Thebes, or to some similar port on the Red Sea, 
would necessarily be a long and adventurous one, but as there was much 
commercial interchange between Babylonia and Egypt, it was probably 
the more common route for it, since deserts and hostile tribes placed 
difficulties in the way of land transport. The identification of Irzapa 
with Borsippa is, however, only tentative. 

Among all the Babylonian monarchs of note, the only one whose 
name approaches that of the Egyptian Tutankh is Dungi. Two cities 
were named after him, Dunnu-saidu and Bil-dungi-ur. He is mentioned 
in four of his own inscriptions, two of which are votive, on a signet 
cylinder and on a stone weight of his own time, and is referred to by 
Nabonidus of the sixth century B.C. as the completer of the tower at Ur, 
which had been begun by his father. More important by far than Dungi 
was his father, the remains of whose buildings exceed those of every 
other Chaldean monarch except Nebuchadnezzar. His name has been 
variously rendered as Urukh and as Urhammu, and Lenormant, who 
gives him the latter, identifies him with the Orchamus of Ovid, quoting 
the verses : 

" Rexit Achaemenias urbes pater Orchamus isque, 
Septimus a prisci numeratur origine Beli." 

He and Dungi his son called themselves kings of Ur (now Mugheir) and 
kings of Sumir and A ccad, two distinct peoples. Urukh or Urhammu 
built at Ur, Larsa, Erech, Nipur, and ZirguUa, therefore over all the 
region called Orchoene by the classical geographers, a region lying south 
of Borsippa. The forms of his name, Urhammu, Orchamus, Orchoene, 
suggest a Cymric Urgan or Morgan, or a Gaelic breogan, head of the 
Brigantes, as well as a Midianite Rakem or Rekcm. The facts that the 
Welsh Urgan and Morgan denote the same person, and that the 
Hebrew rekevi, variegated, is the Gaelic brecuaim, I variegate, indicate 
that modifying prefixes had, as they still have, a large function in Celtic 
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speech. Such a prefix is the letter t which O'Reilly, in his Irish Dic- 
tionary, says " is used as an adventitious prefix to all Irish words begin- 
ing with a vowel, which are of the masculine gender, and are preceded 
by the article an, which signifies the'* By this process, Urhammu or 
Orchamus became Turhammu, Torchamus, Tarkhun. 

Tarkhun is not Tarkhundara, but it explains it, even as the dynastic 
title of Dungi or Tutankh, for dara is a good Gaelic word meaning 
"** the second." Tarkhun-dara is thus an original Tarquinius Secundus. 
That the legendary story of the two Tarquins was transmitted from the 
banks of the Euphrates to those of the Tiber can hardly admit of doubt. 
By a sudden revolution, the cause of which is hinted at in the epistle, 
Dungi or Tarkhun-dara was driven from Ur, and took refuge not in the 
Campanian city of Cumae but in Chemi, the land of Egypt. He belongs 
obscurely to Greek legendary history as a Thersander who never saw 
Greece, and whose genealogy is all astray, save when Thrasyanor is 
made his grandfather, but who is rightly made the husband of a daughter 
of Amphiaraus, for the original of this priestly monarch was Amenhotep 
IV., called in cuneiforn script Naphurkuriya. Final der and tor in 
ancient royal names supposed to be Greek must be regarded with sus- 
picion: as a matter of fact, Thersander and Amyntor are Celtic dynastic 
titles. Once more Tarkhun-dara, Dungi or Tutankh, appears in Greek 
mythology. As Tarkhundara married Akh, and Tutankh the Eryptian 
Ankh, so Tithonus was the husband of Eos, who bore to ham the 
Egyptian Aemathion and Memnon. She is called the daughter o^ 
Hyperion and Theia, a statement mingling truth and error, for Hyperion, 
the solar deity, is but a form of Naphurkuriya, the name of her sun-wor- 
shipping father, and Theia is her grandmother Thi, the Celtic spouse of 
Amenhotep III. 

Many ancient writers, from Homer and Hesiod onwards, make mention 
of her son Memnon, who has no place in the Egyptian dynasties. His 
double connection with Egypt and Ethiopia, and with Susa, where his 
father Tithonus is said to have reigned as the viceroy of the Assyrian 
king Teutamas, shews that the birth of Tutankh in the Euphratean re- 
gion was well known, and that he was connected with the Thothmes, not 
of Assyria but of Egypt, who were closely related to the Amenhoteps, 
although, by an error of judgment on the part of most Egyptologers, 
Amenhotep III. and IV. are set down later than all the four Thothmes. 
Tithonus is generally called a son of Laomedon of Troy, but Apollo- 
dorus makes him the son of Cephalus and the father of Phaethon. The 
original Troy, whether Homer knew it or not, lay between Babylonia and 
Egypt, and thither Memnon is said to have come from the banks of the 
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Euphrates to help Priam and the men of Ilium. While Cephalus, the 
name of the father of Tithonus, is but Hyperion and Amphiaraus, his 
father-in-law over again, Laomedon and Phaethon are one. Ulam- 
Buryas was a Babylonian king and a cousin of Urukh or Urhammu. His 
son Ulam-Bedan, or in Celtic and Semitic as opposed to Turanian order, 
Padan-Ulam, was at once the Laomedon and the Phaethon of the Greeks. 
Bedan or Padan, the ancestor of the Patinians, and at the same time the 
original of the British Bladud or Badud, who built Caer-Badus or Bath, 
and, like Phaethon, attempted to fly to heaven, was the second cousin of 
Tarkhundara, Dungi, or Tutankh. As Tithonus, the latter is the German 
Tannhaiiser imprisoned in the Horselberg, and True Thomas in the 
coverts of Ercildoune, as Sir George Cox has demonstrated, but, in 
Geoffrey of Monmouth, he is also Caradoc's brother Dianotus, king of 
Cornwall, whose all attractive daughter Ursula invites comparison with 
the Horselberg and Ercildoune. Thus world-wide was the fame of the 
really Cymric or Sumerian, but Gaelic writing, Tarkhun-dara. 

The marriage of Akh with Tarkhun-dara was far from being the first 
alliance between the Babylonian and Palestinian Celts and the Pharaohs. 
Till, the wife of Amenhotep HI. and mother of Amenhotep IV., was a 
relative of Tushratta, king of the Mitanni or Midianites who dwelt be- 
tween the Euphrates and the Jordan. When on a hunting expedition in 
his country, the Egyptian monarch met her and made her his queen. 
The monuments represent her *' with light hair, blue eyes, and rosy 
cheeks, like the women of northern climates." Her name, in the form 
Tea, occurs more than once in ancient Irish history, and she was the 
original Greek Theia. Her mother was Tuaa, daughter of Amenhotep 
II., and her father is called luau. This peculiar Egyptian dress hardly 
•conceals a Celtic Hugh,, which appears among Mitannian or Midianite 
names as Eui or Evi. Here again we have to deal with no obscure man. 
A son of the second cousin of Tushratta (who, by the way, was no less 
a person than the Greek Adrastus), he was the Iva or Shamas-Iva, who, 
with his father Ismi-Dagon and his brother Gungunu, not only ruled over 
the greater part of Babylonia, but brought Assyria also under their 
sceptre. They likewise called themselves kings of Sumir and Accad, 
and asserted sovereignty over Ur as 'well. These proud Babylonian 
moiiarchs, whose alliance the Pharaohs eagerly sought, must have been 
those whom Berosus comprised in his Median dynasty, the name Median 
being then, as it probably was later, synonymous with Midianite. In the 
sixteenth century B.C. they were almost supreme. The following table, 
in which the Celtic members are printed in capitals, indicates their im- 
portant position : 
7 
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Ismi-Dagon. Amenhotep II. 



GUNGUNU SHAMAS-IVA-Tuaa 

I 
Thi = Amenhotep III. 

Neferit-thi^ Amenhotep IV. Urhammu 

I I 

Ankh := Tutankh. 

Other tablets from Tell-el-Amarna furnish the names of four Mitan- 
nian kings or chiefs in three generations, the last of which was contem- 
porary with the Amenhoteps III. and IV. These are Tushratta and his 
brother Artassamara, their father Satarna, and their grandfather Arta- 
tama. Of these, Satarna connects with ancient Irish history in the person 
of Stairn, called the son of Nemedius or Midian. This he was not, but 
he must have been very nearly related to Ephah or Gephah, Midian's 
eldest son. A son of this Gephah heads a Pharaonic dynasty older than 
that of Tutankh. He is Senta, who is found at the end of the second 
dynasty, and his real successors are Menkau-Hor, Tatkara, and Assa of 
the fifth, although Egyptologers erroneously place six hundred years 
between them, and represent Tatkara and Assa as* one person. That 
other Pharaohs were of the same Celtic stock is very probable, but 
evidence to prove it is yet lacking. Proceeding, for lack of a better, upon 
the chronology of the Hebrew Scriptures, the date of Senta's monarchy 
in Thinis or in Elephantine may be placed between 1800 and 1750 B.C., 
instead of in 4000 B.C., as fixed by Lieblein. The period of Tutankh, the 
last purely Celtic Pharaoh, was not far from 1580. The two centuries 
that lie between the extreme dates represent the Golden Age of the Celt,, 
the time when his mythology and legendary history were formed. Fingal 
and Ossian, Aneurin and Taliesin never saw the British Islands, but some- 
where between the Tigris and the Nile performed the dee<ls and sang the 
songs of the days of old, when Shamas-Iva or the Egyptian luau was a 
man whom their descendants converted into Hu, the sun-god. 

There were other Celts ruling in Chaldea besides the dynasties 
headed by Ismi-dagon and Urhammu. I have already mentioned that 
of Ulam-Buryas and his successors. Closely related to it, although 
Celtic only on the mother's side, was that of the Kurigalzus and Buina- 
Buryases, who were Ossianic Trathalls and Brians, half Hittite and half 
Cymric, although the Hercules like Kurigalzu left his name to Argyll. 
Of the same stock was Khalugari of the tablet, for he was a late Colj^ar, 
named after the brother of Cumhal and Brian, if indeed he were not the 
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same man. Also the brother of the Egyptian Menka-Hor, son of Senta, 
was Singasit, called the son of the lady Belat-Sunat, who ruled in Chal- 
dea at Urukh or Warka. A Welsh Mabinogi mentions his mother as 
Bleiddan Sannt of Glamorgan ; but, mirabile dictu, he is no other than 
the Hengist of British story, and his Egyptian brother is its Horsa, no 
Saxons at all, but most genuine Gaels. To Vortigern and Vortimer they 
were foreigners, however, for these monarchs were of Hittite race. 

The Egyptian monuments have preserved for us the names of 
four Hittite army leaders who are as Celtic as any of the foregoing 
worthies. Brugsch calls the first of these, who was a son of Ulam- 
Buryas and thus a cousin of Tutankh, by the varying names Sapalili, 
Saplel, Saprer. An Assyrian form of the same Patinian name was 
Sapal-Ulme, and its Hebrew equivalent was Achbor-Ulam', in Ossianic 
language Cairbar of Ullin. His son Mauro-sar was the original of the 
Greek Meleager, famous in the story of the Calydonian boar, which 
received its geographical name from Zimran's son, the ancestral Gilead. 
And his son Mauthanar, by simple inversion of the parts of his name 
and a common dental change, becomes Near-mada or Diarmaid, the 
hero of the Irish boar hunt and the supposed mythical ancestor of all 
the Campbells. After his death his brother Khetasar made peace with 
the great Rameses and gave him his daughter in marriage. Who 
stands for Khetasar in Celtic tradition I have not yet found, but, in 
. Herodotus and elsewhere among Greek writers, he is Cytissorus, the last 
of the dynasty of Phrixus, which Phrixus was Buryas or Peresh, the son 
of Gilead, and father of Ulam and Rakem. 

The list of distinguished Celts of monumental antiquity which I have 
furnished is far from exhaustive. It comprises five Pharaohs only, and 
these by no means the greatest. The great Egyptian monarchs were 
Hittites, with the exception of the Thothmes- Rameses, who were of Horite 
or Phoenician descent. But the Celtic Pharaohs were very religious, from 
the divine Senta down to Prince Ptahhotep, the son of Assa, who wrote 
abook of moral precepts. The latter was a Welsh Eudav, Latinized by 
monkish chroniclers into an Octavius. He, however, was not the Eudav 
who gave his daughter in marriage to Maxen WIedig. That Eudav was 
luau or Shamas-Iva, whose daughter Thi married Nimutriya or Amcn- 
hotep III., a Hittite Pharaoh of the Kenezite line to which Caleb the sor> 
of Jephunneh belonged. His Hittite name was Meonothai or MegonotJiai^ 
and he is at once the Maxen and the Manawyddan of Welsh tradition. 
What the Celt lacked in Egypt he made up for in Babylonia and even in 
Assyria. There the Cymro or Sumirian came first, and the Accadian or 
Hittite second. Look up the twentieth cut in George Smith's Chaldean 
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Account of Genesis, entitled " Migration of Eastern Tribes from early 
Babylonian Cylinder," and in the central figure you will find a typical 
beanied Gael in kilt and plaid and bonnet. The Celt was dominant on 
the Euphrates and the Tigris. The haughty Hittitc Sargons and Ham- 
murabis had to make Sumirian alliances or perish. Isini-dagon, the 
great conqueror of Assyria, with his sons Gungunu and Shamas-Iva, 
attained imperial power, whilfe their relatives Satama and his son 
Tushratta dominated Mesopotamia and Syria, and the dynasties of 
Buryas, Singasit, and Urhammu ruled Chaldea. In Canaan itself the 
Hittite Confederacy was fain to call in the aid of Celtic skill and courage, 
and virtually make kings of the Saprers, Maurosars, and Mauthanars, 
who fought their battles against all the might of Egypt. 

To the student of ancient history the story of the primitive Celt 
is invaluable. It cuts down the fabulous antiquity of the Egyptian 
and Babylonian conjectural historians ; it reveals the contemporane- 
ousness of monarchs falsely separated by centuries ; it discloses the 
identity of Egyptian Pharaohs, such as the Thothmcs and Rameses, 
placed far apart in different dynasties ; and it withdraws so called 
myth from the realm of mystery into that of f)erverted history. The 
Celt was a half-breed, but of the noblest kind. His father was the 
Semitic Abraham, his mother, the Perizzite princess Keturah of the 
purest Aryan race. Zimrite and Midianite, Sumirian and Mitannian 
were the names by which he was known, names that he rarely disgraced. 
Like the Hittite, he fell upon evil days when the Horite or Phoenician 
Thothmes- Rameses became supreme in Egypt, and when Israel at a 
la.ter date scattered his squadrons ; but, when the Aryan first reasserted 
himself, it was in his Medo- Persian person, and that new supremacy the 
Aryan keeps to-day, through all the Latin nations and even in many 
that are Germanized and Sclavized, through the inborn vigour of the Celt. 

A great difficulty in the way of recognizing the historical characters of 
the monuments in ancient Celtic history is the fact that much of that 
history was originally composed from a non-Celtic or Turanian stand- 
point, and doubtless in a Turanian language of the Iberic or Pictish 
division. In British tradition, the illustrious names of Arthur, son of 
Uther Pendragon, and of Emrys Wledig, or Aurelius Ambrosius, denote 
genuine historical personages but Turanians, and the same is true of the 
Irish Gadel, Heber Scot, and Milesius, and of the Ossianic Treinmore, 
Gaul MacMorn, and Cormac. Even the sons of Trcinmore's celebrated 
son, Trathall, were only Celtic on the side of their mother, who was a 
.sister of the Babylonian Urhammu and Ulam-Buryas. On the male 
side they were descended from the famous Sargon of Agade, who was 
the father of Trein the Great, known as Harum or Naram on Sinaitic 
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and Chaldean monuments. Yet it is more than likely that Brian, 
Cumhal and Colgar spoke their mother's Celtic language, although so far 
the name of the latter only, as Khalugari, appears in a Celtic document. 
There are Chaldean inscriptions of his brothers, who are called Burna- 
Buryas and Bel-Samu. of which latter Cum-hal is an inversion. They 
connect locally with Zirgulla and dynastically with Kurigalzu, who is 
Trathall. The Celtic army leader of the Hittite confederacy, whom th^ 
Egyptians called Saprer, has a fragmentar}' Babylonian record now in 
the British Museum in which he is termed Isbi-barra, king of Karrak. 
There may have been a Karrak in Chaldea, but his city was Kerak, in 
what afterwards became the land of Moab, and near it, towards the 
Dead Sea, not in any part of then unknown Asia Minor, lay the Ilium 
which Tarkhundara's son Memnon came to help when besieged by 
Agamemnon or Shimon, the valiant nephew of Rameses the Great 
Classical writers say that Isbi-barra's grandson Mauthenar, whom they 
call Antenor, deserted his country in her hour of need and fled to Italy, 
but universal Celtic tradition, whether it call him Morvid or Diarmaid^ 
represents him as perishing in a desperate but unequal contest with a 
huge monster, a trope, perhaps, for the giant power of Egypt. 

As illustrating the vitality of ancient tradition, and at the same time 
its corruptions in the process of transmission, it is worth while comparing 
the lists of the sons of this great commander or generalissimo of the 
Hittites as preserved by the classical and Celtic historians. Antenor is 
said to have had nineteen sons, but the Iliad celebrates only seven. 
Geoffrey of Monmouth gives Morvid five ; and I have succeeded in 
finding no more than three sons of Diarmaid, to whose number I add 
the names of two of his grandsons, Blathmac and Maolodhar. Leaving 
out Acamas, son of Antenor, who has no parallel in the other geneal- 
ogies, there remain six classical names to compare with two Celtic 
groups of five each. It is to be remembered that a Greek Agenor is the 
same as a Sanscrit Agni, the or being an unnecessary increment, 
that r and 1 are interchangeable as are b and m, and that any radical 
diversity in an initial consonant may in some cases be explained as the 
result of prefixes, the original significance of which is now lost. Thus a 
son of Bellerophon is called Isandros and Pisandros, and the wife of 
Telamon bears the names Eriboia and Periboia. 

Sons of Antenor or Mauthenar : 
Archilochus Polydamas Polybus Agenor Helicaon Laodocus. 

Sons of Morvid or Nar-mauth : 
Arthgallo Peredure Gorbonian Vigen Elidure. 

Sons and Grandsons of Diarmaid or Nar-mauth : 
Breasal Hlathmac Colman-beag Hugh-slaine Maolodhar. 
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No monument so far discovered contains these names, but, when the 
Turk is out of the way and a strong government keeps the Bedouin in 
check, valuable relics of ancient Celtic life may be looked for in the 
excavation of Kerak and neighbouring sites in the historic land of Moab, 
which witnessed the slaughter in cold blood of a hundred thousand 
Gaelic mothers and their male children at the command of Israel's great 
law-giver, Moses. In the battle which preceded that massacre, five kings 
of Midian were slain, Evi, Rekem, Zur, Hur and Reba. This terrible 
defeat and massacre put an end to the Golden Age of the Celt, and his 
subsequent overthrow by Gideon, two centuries later, effectually checked 
his career of conquest 

The subjoined genealogical table gives the names of the great leaders 
of the ancient Celts, in the Cymric and Nemedian lines, in capitals, the 
half-castes in ordinary text, and their purely Hittite ancestors in italics : 

Hammurabi 



ZiMRl 



Sarffon of Agade 
Rim-Agu or Saram-Sin 



OiLRAD 



Hammolkkbth =Sam<aA f 



I 



PlRRBH or BURYAB 



I 

Shbrkbh 



I 



I 



lahod Abiezer MahaUh 



EurigaUu = Orchonr 



Ulam-Bueyab 



Rakkm or UaiiAMMU 



I I I 

Heman Calool Dard* 



ISBI-BAEKA 



I 



Padam-ctlam 
Tarkhumdara, Dukoi or Tdtankh = Akh 



Baalhanan 



Mavrobar 

I 



I 



8anm-Buiyaa Re1-Sainu = Khalu{ir^ 
ir^ I I 

Kurigalzu II. Flngal 

L. , I 

Bunm-Buryas II. 



Mauthakar 



I 
Khbtarar 



Midi AM or Nrmkdu'h 

I 
Ephaii or Orphaii 



Artatama 



Sknta or Samatda = Belat SutuU 

I 



Satarna, Stairn or Gadullam 



I 
Mrnkai'-Hor 



I 
Sin-Oahit 



Tubiiratta = Youne 



Artabhamara 



Giliya or /FjQiALnvH 



Tatkara 

I 

Abba 

I 
Ptah-Hotkp 



I 

PRNURL 

I 

Grdor 



Ilc-Oabit? 



Ibmi-dagon 



QUNQUNU SlIAMAB-IVA 

I 

Till 



It is evident that the generations were of very unequal length, since 
Thi, who is in the seventh Mitannian, was the grandmother of Akh, who 
married Tarkhundara in the fifth Zimrite or Sumerian proper. A re- 
conciliation may be found in the long reign of Urhammu, and in the 
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Tithonus and allied traditions which represent Akh's husband as an old 
man. 

Since the foregoing was written, I have discovered a series of Baby- 
lonian kings of Celtic birth, pertaining to what is called the Kassite 
Dynasty. The first of these is Ulam-Girbat, or, more properly, Girbat- 
Ulam. He, like Tushratta and Artassamara, was a son of Satarna, but 
acquired the name Ulam by marriage into the family of the Cymric 
Ulam-Buryas. In the Tell-el-Amarna Semitic letters he is called Rib- 
addu, and his son Meli-Gali is termed Malchiel. The successor of Mdi- 
Gali was Meli-Sumu, a Celtic Mail-gun or Malcolm, and his was 
Meli-Sibarru, a Mulciber, followed by Meli-Kit In classical mythology, 
Girbat is no less a personage than Sarpedon, the son of Asterius and 
Europa, Asterius being his father Satarna, ajid his brother Artassamara 
being Rhadamanthus. The daughter of Girbat married Khamus, the 
son of Amenhotep II., of Egypt, and the offspring of this union was 
Tuaa, the wife of Shamas-Iva, and mother of Thi. 

Ulam-Girbat Amenhotep IL Ilu-Gasit 



M eli-Gali Daughter = Khamus Ismi-Dagon 

I I I 

Meli-Sumu Tuaa = Shamas-Iva. 



Meli-Sibarru Thi = Amenhotep III, 

Meli-Kit Amenhotep IV. 
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THE SEASONS, HUDSON'S STRAIT. 

By F. F. Payne. 

[Read 28th March, iSf/6,] 

With the object of testing^ the feasibility of a much talked of steam- 
ship route from certain Hudson's Bay ports to Europe via Hudson's 
Strait, in 1884 an expedition was equipped by the Dominion Government 
and dispatched to these waters with instructions to establish observ^ing 
stations at several prominent points along the route, where the move- 
ments of the ice, the direction of currents, and the rise and fall of tides 
could be noted ; also with the object of collecting full information bearing 
upon the climatology of the neighbouring shores. These stations were 
seven in number, five of which were in Hudson's Strait, and the observa- 
tions, begun in the autumn of 1884, were continued uninterruptedly to the 
autumn of 1886, the reports of the observers, containing much valuable 
data, being published in the blue-books of the Department of Marine 
and Fisheries. 

Although the Eskimo informed me that, with the exception of the 
summer of 1884, which was unusually cold, the seasons during which the 
stations were maintained were normal, it is quite possible that had the 
meteorological observations been continued for a much longer peripd the 
averages deduced from them might have shewn a slight difference from 
those found ; on the other hand, however, when considered with ttie 
growth of plant life and other terrestrial changes, of which the Eskimo- 
are keen observers and volunteered much information, a very fair 
approximation of the weather obtaining during the seasons can be 
arrived at. 

If a native of the tropics, and one say of Florida, and another of 
Ontario, were transported for a year to Hudson's Strait, their verdict as 
to its seasons would doubtless be very different. The former would 
probably say, winter, everlasting winter, while the second might admit 
that at least there was summer and winter, but I think the last 
after due consideration would agree with me that in Hudson's Strait, 
as in Ontario, we have the four seasons, though in a very much modified 
form ; for who, after long watching, when he sees the first flowers, the 
arrival of the first birds and other emblems of spring, will say there is no 
spring? Who, too, will say, when seeds are ripening and the bee goes. 
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humming by as he basks in the sunshine, and the birds are seen teaching 
their young, this is not summer? And when the leaves are changing 
colour, the seeds from their pods are falling, and the birds are hurry mg 
southward, surely this must be autumn ? These then and many other 
scenes indicative of the seasons were noted, and we shall now endeavour 
to describe them under Spring, Summer, Autumn, Winter. 

Spring. — Probably the first sign of approaching spring is the change 
that takes place in the colour of the many coloured lichens which ctjver 
the rocks, and although the temperature is below zero every day, this is 
distinctly seen in March, the green coloured species becoming much 
brighter under the quickening influence of the sun. This, however, is a 
long way from spring, but it is hailed with joy by the Eskimo, as they 
also hailed the first snowbiid on April ist, when the average temperature 
was still below zero ; and later still, on May 3rd, the full-grown cater- 
pillars seen crawling upon the rocks when the temperature was ten 
degrees below freezing. These larvae were evidently quite accustomed 
to frost, and although becoming stiff and hard when frozen, they wore 
soon quite lively when allowed to thaw. A few specimens were kept in> 
hopes they would in time change to the moth or butterfly state, but 
every one of them was infested with a parasite, and instead of their pupae 
bringing forth butterflies they were found to be only aids to the meta- 
morphosis of a common fly, three or four of which, looking somewhat 
ashamed, escaping from each carcass and flying away. 

From May ist to 15th the temperature, though occasionally rising 
above the freezing point, was still below the average, and excepting the 
willow, which creeps for protection under the moss, throwing shoots out 
only a few inches above, on which the buds were now much swollen^ 
there was little sign of life. On May 13th, the temperature being about 
38°, a number of flies were seen ; this, however, was followed by some 
cold days, and it was not until May 20th that any distinct sign of spring 
was noticed. At about this date there was a marked rise in temperature 
and immediately everything sprang into life, no less than thirteen 
different species of plants showing distinct leaf-buds five or six days 
later, including Antennaria aipina, Ledum paiiistre, Diapenzia Lapponica 
hnd others. These of couise are of the more hardy plants and were not 
much affected by frost or the snow which continued to fall in 18S6 up ta 
June 17th. On May 29th of the same year the depth of snow on the 

• 

ground was estimated at seven inches, and although often added to it 
was TjUickly melted, and this estimate included many drifts twenty feet 
deep or more, while over large level areas exposed to the sun there was 
little or no snow. Simultaneously with this sudden start in plant life a 
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number of birds varried and almost immediately were seen mating. 
These included the shore lark, water thrush, stone chat, rough-legged 
buzzard and others ; the only insects to be seen, however, on the last 
day of May were a few spiders and flies. 

Turning our attention seaward we see a very different scene from that 
presented on shore. Throughout the month of May the ice, now some- 
what honeycombed and much broken outside the smaller bays, is floating 
back and forth under the influence of the winds and tides, sometimes 
leaving a belt of open water round the shore several miles in width, and 
then, with a change of wind, returning in a compact mass, the pans being 
from a few feet to several acres in area. Upon this ice may often be 
seen great masses of stone, gravel, seaweed and plenty of dead vegetable 
matter, and when met with far out upon the Atlantic this appears as an 
extraordinary phenomenon ; a short stay on shore, however, soon dispels 
this wonder, for here we see the crumbling cliffs in springtime letting 
loose huge pieces of rock upon the ice below, the winds and rivulets 
depositing loose shrubs and moss, and the rising tides overturning great 
blocks of ice with stones and seaweed adhering. 

From the end of May to about the middle of June is a very short 
period, and yet we see some marked changes in vegetation. The snow, 
with the exception of a few deep drifts that will never melt completely, 
has now nearly gone, and although a fresh fall often occurs, and the 
temperature still occasionally falls to the freezing point, it has reached 
as high as 45° and has averaged about 37°, the sky being overcast for 
nearly two-thirds of this period. On June 15th twenty or more different 
plants were in leaf and two were in full bloom ; the snowbird, ducks and 
^ulls were nesting, and it is probable all the birds that migrate to these 
regions had arrived ; the o'nly insect seen, however, besides the spidei 
and flv, was the bumble bee. 

Up to this time the Eskimo have not been considered, having been 
noticed in a former paper. It may be of some interest to know, however, 
that a June sun also has its effect upon them, and the young lord of this 
sub-arctic wilderness may now be seen casting a meaning glance towards 
some dusky damsel, which is just as quickly returned and often with 
interest, for catching one of these lords means a more plentiful supply of 
food, and although it is done under the intoxicating influence of the 
season, it is quite legal. 

'Between June 15th and 30th there was a noticeable improvement in 
temperature at Cape Prince of Wales ; light frosts occurred only twice, 
and once 60** was registered, the days being pleasant and the nights cool, 
while the average temperature was about 39", the last snow of the season 
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falling on the 17th. During this period, vegetation, and in fact all ani- 
mate life appeared to make wonderful growth, twenty of the sixty-five 
different plants collected being in full bloom by the end of the month, 
and many birds had now settled down to their work of incubation. The 
small lakes, too, were just open, and the loon with its melancholy call 
could be seen industriously diving for fish, and on the last day of June 
two different butterflies were taken. Over the sea the ice, though much 
softer, has remained generally compact, but along the shore and in the 
small bays it is fast giving way. At the eastern and western entrances of 
the Strait the average temperature for June, which is about 32**, is 
apparently slightly in excess of that in the central part, owing, doubtless, 
to the contiguity of the warmer waters of the Atlantic and Hudson's 
Bay, and it is about 30° less than the average at Toronto. 

Summer, — The first day of July may be considered the first day of 
summer, and taking a survey of the month on the last day, some interest- 
ing changes can be recorded. The temperature has fallen to the freezing 
point on four or five days, but the frost has not been sufficient to endanger 
ve;T[etation, while it has often risen to between 50"" and 60°, the highest 
recorded being 68'' on the i8th day, this being the maximum for the 
month and year, and 31" the minimum for the month only. The sun for 
sometime has been rising in the N.N. E. between 2 and 3 A.M., and setting 
in the N.N.W. between 9 and 10 P.M., and the sky presents the same 
appearance during the intervening night hours that it usually does in 
lower latitudes just before sunrise, often glowing red and bright golden. 
At all hours it is as light as it is in Ontario immediately after sunset, this 
being an important factor in considering the navigability of the Strait. 

By the middle of July all the plants excepting two, Matricaria inodora 
and RanUuciiliis hyperboreUs^ which were in bloom on the 28th, had 
bloomed, and now, wherever there was sufficient earth to support plant 
life, purple, blue, yellow and white flowers were to be seen in profusion. 

Early in June, by way of an experiment, some garden seeds were sown, 
and on the 22nd of that month I find the following note in my journal : 
"Of the peas, turnips and spinach sown in open ground the two former 
are thriving whilst the latter does not seem inclined to grow, a few seeds 
only having germinated. Of spinach and garden cress sown under glass, 
the former is doing well whilst the latter, though half an inch in height, is 
withering." On July 7th there is also this note: "The peas, turnips, 
spinach and cress have made no perceptible growth since June 22nd." 
Excepting the cress which grew a little after this date there was no 
perceptible growth, and towards the end of the month all the plants 
withered. 
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During July, 1886, the prevailing winds being N.E. in the western 
entrance of the Strait and E. elsewhere, doubtless much ice drifted into 
Hudson's Bay, and was there melted. These winds, which probably often 
inclined to northward, tend to pack the ice on the south side of the Strait, 
leaving periodically wide stretches of open water on the north side, and 
this is doubtless of frequent occurrence at this time of the year, as ships 
entering Hudson's Bay always keep to the north side of the Strait. 
Although these ships are often caught and held fast in the pack for a 
short time, upon the ice becoming loose they are again able to move on. 
The sun by July 20th being quite warm and the temperature of the water 
increasing, the ice is much honeycombed, and upon the ice-pans may every- 
where be found pools of perfectly fresh water from which passing ships 
take their supply. By the middle of July all the small bays were open, 
and once more, when they were not packed with drifting ice, as often 
occurred, the welcome .sound of waves could be heard breaking upon the 
shore. By July 22nd, 1886, all the ice had become generally very open, 
and although often packing tightly with a strong wind and probably an 
opposing tide, it would soon open again, and fifteen days later there was 
little to be seen at Cape Prince of Wales, while elsewhere the remaining 
ice was widely scattered. 

Returning again to the land on July 15th we find the young of four or 
five different birds already fledged, including the snow bunting and shore 
lark; the fox, hare and lemming have assumed their summer garb ; 
salmon and trout have been for several days ascending the streams to 
their spawning beds, and all are enjoying the warm sun to the full. Upon 
the shore in the little pools of water and among the seaweed left by 
the receding tide a variety of marine life may be found, including 
several kinds of fish, muscles, clams, shrimps, anemones and large jelly 
fish. None of the fishes, however, show as much vitality as those of the 
same sf)ecies in lower latitudes, and most of them were very easily 
caught with the hand. The Eskimo at last look happy, and as seals and 
the white whale are plentiful they are all quickly growing stout and lazy, 
spending much of their time basking in the sun. Insect life is now at its 
extreme height and includes several different kinds of butterflies, of which 
the colias are the most numerous, moths, bees and mosquitoes, the latter 
being about as numerous as the sands of the shore. Fortunately these 
pests only become troublesome on warm days and then only in the sun- 
light, being delightfully quiet after the sun goes down. Upon cold 
cloudy days the bumble bee only would be seen on the wing. 

On July 30th, at Stupart's Bay, or Cape Prince of Wales, the ground 
was found to be frozen at a depth of 48 inches, this probably exceeding 
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somewhat the depth at the western entrance of the Strait, as frozen 
ground was there found .at a depth of 27 inches on July 17th, both 
measurements being in sand well drained and well exposed to the sun. 

The average temperature for July at several points does not differ 
much, being about 40° in the western end of the Strait and 42" else- 
where, this being about 26° less than the average in Toronto. Fogs 
are very much more frequent in July than at any other time of the year, 
a total of 147 hours or about six whole days bein<j recorded in 1896 at 
Cape Prince of Wales. These fogs, however, do not very often extend 
to the land, being confined mostly to the Strait where the warm winds 
from the land are quickly cooled to the dew point by contact with the 
ice. The number of hours of fog in the whole year 1885-86 was 606, 
against 1992 hours in the Straits of Belle Isle. The rainfall for the 
month of July was very small, being only .39 inch, or 2.61 inches less 
than the average in Toronto, and although a greater rainfall was 
recorded at other parts of the Strait, it was everywhere considerably 
less than the Toronto average. Thunderstorms evidently seldom occur, 
only two being noted during the year 1886. The average amount of 
cloud is considerably less in the winter and more in the summer than in 
Toronto, where the average for the year is slightly in excess. 

From the ist to about August 25th, when .summer may be considered 
as over, there is not apparently much increase in the teipperature ; it is, 
however, far more steady, frosts becoming much less frequent and the 
range less ; nevertheless cold cloudy days occur, when all insect life 
disappears as if by magic. The seeds of nearly all the plants collected 
ripened early in August, and excepting two, the seeds of which were not 
rif)e until about September 5th, all had ripened by the last week in 
August. By about the middle of the month it is probable all the young 
of the birds breeding on the shores of the Strait were fledged, and a little 
later several had doubtless gone southward as they were not again seen. 

The average temperature for August, 1896, was 43'', or 23° less than the 
average in Toronto. The direction of the wind was respectively between 
X. and W. at Cape Prince of Wales, S. and W. at Cape Chudleigh, and 
N. and K. at Nottingham Island. The rainfall generally was about 
2.5 inche.s, or rather less than the average in Toronto, it being consider- 
ably less at Stupart's Bay. 

The temperature of the sea averaging about 34° or 35'' during the first 
fifteen days of August, much of the remaining ice is doubtless melted, 
and although the bays are often filled with drift, more especially in the 
western end of the Strait, there is not enough to affect the temperature 
of the air, and this is doubtless the principal cause of the small range on 
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land, making it the most enjoyable part of the year. By August igth^ 
1896, all the ice in the Strait had disappeared, excepting an occasional 
small Fox Channel berg, which continued to pass slowly to the eastward 
until winter again set in. These bergs, being very deep in the water, are 
doubtless carried eastward by a steady undercurrent which apparently 
affects the surface ice but little, and is probably quite of secondary 
importance in considering the navigability of the Strait. 

Upon several days in August when the the temperature rose to 60° or 
65**, it was rather amusing to see the Eskimo thoroughly exhausted with 
the heat, the perspiration pouring down their faces, and presenting much 
the appearance of people in Ontario when the temperature is up in the 
nineties ; they could not understand how we could appear so cool under 
the circumstances. These happy days for us when it was possible to sit 
watching the bright blue sea, the many sea-birds, the green valleys, 
dotted with flowers, and hear the busy bumble bee as it circled round two 
or three times and then went buzzing away, did not last long. By the 
15th day nearly all insect life had passed away, and by about the 25th 
summer was over and autumn had begun. 

Autumn, — The first sign of this season of decay and probably the 
saddest, is the drooping of the dying plants ; in this region, however, it is 
soon all over. On August 20th two or three species had succumbed, ten 
days later a large number had assumed their autumnal tints and were 
withering, and by September 12th, nearly every plant noted had ceased 
to show life or was quickly withering. Nevertheless, in spite of frequent 
light frosts, the temperature often rose during this period to about 50°, 
although it was more often from 40° to 45"* during the day and somewhat 
lower at night. The highest recorded in September, 1895 (to which year 
we have to refer from this onward), was 47°, and the lowest 5°, the aver- 
age for the month being 33®, or 26° less than the average in Toronto. 
There was but little difference in temperature at other points in the 
Strait, Cape Chudleigh only being slightly higher. 

On September 2nd wild geese were flying southward ; on the 7th the 
ground was frozen ; on the 14th snow fell, and a few days later there was 
ice on the small lakes a quarter of an inch in thickness ; dates and obser- 
vations agreeing with those at other points within two or three days. 
These uncomfortable signs of approaching winter, were only signs, how- 
ever, for during the greater part of September there were many enjoyable 
days when the snow would completely disappear and the air would 
feel comparatively warm. The frosty mornings that now so often 
occurred had a stimulating effect upon the Eskimo, and those who had 
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been taking life easily during the summer were now doing their best to 
lay in a supply of provisions for the winter. 

By September 25th autumn is quite over, excepting at the eastern 
entrance of the Strait, where it may possibly be delayed to the end of the 
month, although much hard frost will doubtless occur before that date^ 
all lakes there being frozen over on the 26th. These last days of autumn 
are anything but pleasant, and to the Eskimo they are almost misery, 
for the snow being too soft to make winter igloos or houses they are 
compelled to reside in their seal-skin wigwams which cannot be sufficiently 
heated with their lamps. 

Winter. — In entering upon the season of winter in sub-arctic regions 
how very different is the feeling to a new-comer from that which affects 
him on his arrival upon the scene in summer! If he has a boat he feels 
that by coasting long enough he may reach some traders' post, or 
should his provisions be exhausted or stolen by the starving natives he 
may shoot enough to support life. In the winter it is not so, for then 
even the Eskimo will not travel any great distance, all their long 
journeys being undertaken in early spring ; and with numbers of half- 
starving natives following him everywhere and perpetually begging for 
food a feeling of helplessness takes hold of him that is often hard to 
shake off. As the season advances and the silence, so well known 
to travellers in these regions, increases, when nothing can be heard 
but the groaning and moaning of the great masses of ice under the 
influence of the ever-changing tides, one is more or less inspired with a 
feeling of awe to which he does not for some time become accustomed. 

A few birds, such as hawks, snow-buntings, ducks, gulls and guillemots, 
lingered until the first week in October, the last being seen as late as the 
first week in November, and on occasional bright days early in October 
a few flies would be seen. With these exceptions, however, after 
September ist there was little sign of life, most of the larger animals, 
such as the fox and wolverine, being still inland. Looking seaward at Cape 
Prince of Wales the prospect was brighter ; here might still be seen the 
white whale, walruses and seals sporting in the blue water until quite late 
in October, when ice once more formed in the bavs. This shore ice would 
often break up and drifting out to sea would help much to smooth the 
open water which on calm nights would also often freeze. A fresh wind 
then occurring all the ice would again be broken up, and it was not until 
large masses of Fox Channel ice had crowded into the bays about 
November 30th that the water in them became permanently frozen. 

In 1884, in the western entrance of the Strait, there was much Fox 
Channel ice throughout the summer and autumn ; elsewhere, however 
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there was little or none after August 25th. By October 2nd it had 

closed in upon Nottingham Island and soon after an eastward movement 

set in. Early in November it was visible at Cape Prince of Wales and 

continued to drift backwards and forwards, packing mostly on the north 

shore. At Cape Chudlcigh some Davis Strait ice was doubtless driven 

in by the prevailing easterly wind, as it was generally compact by 
November 8th. 

In 1885, when, according to the Eskimo, the season was normal, the ice 
was compact at Nottingham Island on Oct. 3rd, at Cape Prince of Wales 
•on November 14th, and Cape Chudleigh on November 23rd. From these 
dates onward until about the end of December, 1885, the ice would often 
be quite open for a short period, the changes being apparently dependent 
altogether upon the wind and tides. After January ist, until spring, it 
increased in compactness, and only occasionally when strong winds 
occurred would any open water be seen. In all cases the open water 
would veiy soon be frozen over, the ice thus formed being in turn broken 
up by the encroachment of the heavier ice upon it. 

With the approach of winter the long nights appear, and daylight 
becomes very precious ; on October 17th lamps were lit at 4.40 P.M., on 
November 20th at 3 P.M., and on December 21st at 1.30 P.M. Fortu- 
nately the moon does not treat these regions in the same way as the sun, 
and with the help of the aurora, which may be said to occur on at least 
four days in ten during this sea.son, the long absence of daylight does not 
appear such a hard.ship as might be supposed. 

Owing to the presence of the water of the Strait, the temperature does 
not fall so low as it would many miles inland to the southward, the low- 
est recorded during the winter of 1885-6 being -45" below zero, while 
-65'' was registered at Fort Chimo, Ungava Bay; nevertheless, the average 
winter temperatures are unpleasantly low, more especially at the western 
entrance, where, in 1885-6, the means for the months December to March, 
inclusive, were respectively, -6\6, -24.4, -26.2,-1 i.o. At Cape Prince of 
Wales they were four or five degrees higher, and at Cape Chudleigh, the 
figures given for the same months are respectively, 4.8, -11.5, -10.4, 
-0.1, showing a marked difference, this being doubtless owing to the 
contiguity of the Atlantic Ocean. 

Blizzards occur rather frequently, and then it is impossible to face the 
wind without fur clothing ; on the other hand there are many calms 
when the cold is felt but little, and as a rule ordinary woollen clothing 
was found sufficiently warm. During these blizzards the snow packs 
very hard and is easily cut into large bricks with which to build the 
Eskimo's house, and large areas of exposed ground are often left com- 
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pletely bare. The snowfall generally is much greater in the Strait than 
in Toronto. 

On November 8th the ice on the lakes at Cape Prince of Wales was 
20 inches in thickness, on December 14th it was 22 inches, on the 27th, 27 
inches, and on April 17th following, it was 72^ inches. On May 3rd, the 
sea ice in an almost land-locked bay, was 66 inches, this being the maxi- 
mum of the year. 

Much more might be added relative to the various climatic changes 
that take place during the winter and other seasons ; it is to be hoped, 
however, this short description has at least conveyed some idea of the 
climate of a district that is undoubtedly destined to become of consider- 
able importance to Canada. 



8 
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PICTURE-WRITING OF THE BLACKFEET. 
By Rev. John Maclean, Ph.D. 

[Read rjih March, rSp^.] 

The natives of the American Continent preserved their legends and 
traditions through the agency of men who kept an accurate remembrance 
of them with important historical events by means of wampum records. 
A more permanent form, however, was needed for the recording of 
events and conveying them to others, which originated and developed 
the system of picture-writing. Etchings made upon rocks and trees, 
pictures painted on the lodges, birch bark and buffalo- robes retained the 
knowledge of events for future generations. The totem- posts of the 
Tshimpsheans and the grave-posts of the Ojibways represent one kind 
of picture-writing limited in its application and yet necessary for record- 
ing^ facts. From the most primitive form of writing has this system 
developed, in the rough outline or full picture rudely drawn, through a 
symbolic stage until the perfect stage of writing was produced. In the 
Ojibway pictography the symbol for lightning is a rattlesnake. Colonel 
Mallery in explaining this development says : — ** It can be readily seen 
how a hawk with bright eye and lofty flight might be selected as a 
symbol of divinity and royalty, and that the crocodile should denote 
darkness, while a slightly further step in metaphysical symbolism made 
the ostrich feather, from the equality of its filaments, typical of truth." 
In some of the pictographs the name of a man is made by making the 
head of a man and then placing the bird or animal which represents his 
name over the crown of the head, ^s in designating Chief AW Croze 
(Mikasto) a crow painted red is placed in position. Another method is 
to place the animal which represents the name upon the pictograph. 
This is shown in the Selkirk Treaty, where the chiefs signed their names 
by drawing animals representing them, which were placed opposite the 
tracts of land which they claimed. The appended copy of the signatures 
of the contracting parties to the Selkirk Treaty is taken from " The 
Treaties of Canada with the Indians of Manitoba, the North-West 
Territories and Keewatin." 
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Rock-carvings and etchings on bone and shell are found, illustrating 
the modes of picture-writing. As in the Indian chant there is the 
repetition of a single idea, so in the native pictography there is an ex- 
pression of a single thought represented by a pictograph. The headless 
body of an Indian with a gun or spear beside him represents death, and 
the means by which he was slain. The following pictograph was found 
by Sir George Simpson upon a tree as he was travelling in the West: 




S<if^ "(/ Perld r\olL^ 



This was inscribed with a piece of burnt wood, and was nothing less 
than a letter for the information of the party. The contents of this 
pictograph were, that Edward Bcrland was awaiting the party with a 
band of twenty-seven horses at the point where the river received a 
tributary before expanding into two consecutive lakes. In a pictograph 
describing a battle, an Indian with an empty hand and fingers extended 
meant that he had no weapons with which to fight. 

The native tribes used this system of writing extensively for the 
purpose of ornament, expression of religious ideas, recording of notable 
events, which may be the history of the tribe for half a century as in the 
Dakota Count, some single event in the life of a single individual, or a 
war party, or the autobiography of a man. Map-making by the Eskimo 
and Indians was accurately done on birch bark and other substances. 

An Indian can describe upon the ground with a piece of wood, as I 
have seen them do, the geographical features of the country and various 
routes. 

Concerning the Ojibway pictography, Schoolcraft says : — " For their 
pictographic devices the North American Indians have two terms, 
namely, Kekeewin, or such things as are generally understood by the 
tribe, and Kekeenoivin^ or teachings of the medas, or priests, and jassa- 
keeds or prophets. The knowledge of the latter is chiefly confined to 
persons who are versed in their system of magic medicine or their 
religion, and may be deemed hieratic. The former consists of the 
common figurative signs, such as are employed at places of sepulture, or 
by hunting or travelling parties. It is also employed in the muzzinabiksy 
or rock-writing.s. Many of the figures are common to both, and are 
seen in the drawings generally ; but it is to be understood that this 
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results from the figure-alphabet being precisely the same in both, while 
the devices of the nugamoons, or medicine, wabino, hunting and war 
songs are known solely to the initiates who have learned them, and who 
always pay high to the native professors for this knowledge." The 
mythology of the Indians was sometimes represented by pictographs. 
When Marquette and his companions went down the Mississippi a picto- 
graph was seen which filled the Indians with awe, and they told him 
that this rock-inscription represented a story, which was " that a demon 
haunted the river at this place, whose roar could be heard at a great dis- 
tance, and who would engulf them in the abyss where he dwelt; that the 
waters were full of frightful monsters who would devour them in their 
canoe." Rock inscriptions are abundant in the localities frequented by 
the Indians scattered over the northern part of the continent. Many of 
them, however, are in secluded places, and not easily discovered by 
travellers. 

Birch-bark rolls are used by the Cree Indians, one of which, belonging 
to Louis Constant, is neatly illustrated in " The Rainbow of the North," 
with this explanation: — "Some time since he put into Mr. Hunter\s 
hands the last relic of his former superstition. It is a roll of birch-rind, 
about four feet long and nearly a foot broad, and on the inner surface 
are scratched with some pointed instrument various hierographic devices, 
intended to mark out the straight road to long life and happiness. This 
road is guarded on one side by figures of the sacred goose, and on the other 
by a corresponding row of the heads and arms of some of their other 
deities, while the supposed paths of the wicked diverge from the main 
road and are lost. But the whole is so uncouth that it is only worthy of 
attention as a proof of the extravagances into which the human mind is 
suffered to fall when it has departed from the living God. And yet it 
cannot rest satisfied without a guide, real or self-created. Louis Con- 
stant told Mr. Hunter that he used to regard this roll with the same 
reverence he now felt for the Bible, but that, as might be expected, it had 
since his conversion been to him a source of shame and sorrow." In 
various places in the Dominion pictographs have been discovered. 
Schoolcraft describes an elaborate inscription on the rocks on Cunning- 
ham's Island, ascribed to the Eries, a tribe now extinct. Some have 
been found in the country of the Micmacs in the eastern part of the 
Dominion. About twenty miles from Port Arthur and three and a half 
miles from Rabbit Mountain Mine, lying between it and Lake Superior, 
is a small lake opening out of Lake Oliver. Upon the rocky walls of 
one of the shores of this small lake are coloured pictures of men, canoes, 
paddles, crabs, serpents and other figures. There is the '* Jesuits' 
Cross '* on a rock on the northern shore of Lake Superior, between 
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Silver Islet and Nepigon, and upon the Nepigon River are 
pictographs so accurately drawn that Indians from the far north have 
been known to interpret their meaning. Upon the Missouri river near 
Cow Island, and about thirty miles south of Benton, there are figures of 
lodges, men fighting and similar pictures upon the face of the high cliffs, 
and so great is their elevation that the Indians say they are the works of 
the spirits. When the South Piegan Indians visited these rocks, they 
used them as models when they returned home, drawing figures on robes 
similar to those they had seen. Henry Shoecat, an intelligent young 
Indian who was acting as interpreter for the Mounted Police, informed 
me during my residence among the Blood Indians that there are some 
pictured rocks which he had seen between Helena and Sun River, in 
Montana, and others on the south side of Chief Mountain. Indians and 
white men have told me repeatedly of the wonderful writing stones on 
the Milk River, about forty miles from Lethbridge, and near the West 
Butte, where the Mounted Police have a post. These stones are covered 
with figures, some of which the Indians say were written by the spirits^ 
but the better interpretation given by many of the Indians is that war~ 
parties of the Bloods and Piegans passing to and fro were in the habit of 
writing upon these rocks, stating the number of men and horses there 
were in the camps of their enemies. This is the opinion of Jerry Potts,, 
the Piegan chief and Mounted Police guide and interpreter. When 
Henry Shoecat was acting as interpreter at the police post near the 
writing stones^ the men stationed there were in the habit of writing upon 
these stones, thus mingling the figures made by white men with the 
native pictography. Not far distant from the writing stones^ and on Milk 
River, are several caves which have been visited by Jerry Potts and others,, 
in which there are stone couches and drawings upon the walls. 

The Blackfoot system of pictography was used by the Indians on the 
outside of their lodges. Figures were painted in different colours which 
were a record of the exploits of the master of the lodge. The scalp- 
locks were fastened above the picture-writing, the latter passing around, 
the figures generally enclosed between two lines, running evenly around 
the lodge leaving a space from two to three feet wide for the pictographs. 
The lodges of Medicine Calf, Red Crow and Bull Shield were especially 
noticeable in the early years. Some of the Indians could draw pictures 
of animals upon paper very well. Hunting and war scenes on paper or 
leather were also well executed. 

One of my Blood Indian young men drew for me upon two sheets of 
foolscap, two specimens of the native pictography, which are here shown 
(Plates I., II.). . 
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A short time ago I procured for a friend in England the hide of a 
steer having the autobiography of one of the Blackfeet upon it. This is 
the Life of Many Shots, which is here produced with the translation of 
this native autobiography. 

LIFE OF MANV SHOTS. 

1. There are two lodges and two carts at the place where Many Shots 
with a large party of warriors, who are following the foot-marks of their 
horses which have been stolen. They overtake their enemies, and Many 
Shots kills the last man. In front of the man at A, holding his gun in 
the act of shooting, will be seen small dots which represent the bullets 
flying. From the lodges at B following down by A will be seen small 
strokes — which can be distinguished from the footprints of the horses ; 
these represent the number of journeys undertaken by Many Shots. 

2. The wife of Many Shots has been out riding and has caught sight 
of an antelope, which she kills with an axe. She continues her journey 
and with the same weapon kills a bear. 

3. There are six lodges of the Cree Indians, which do not mean 
actually that number, but a large camp. The Blackfeet steal the horses 
of the Crees, who follow them to recover their horses. 

4. The Blackfeet make a rifle-pit where they come to a stand and 
fight. Within the pit they have a medicine-man with them, who can be 
distinguished by the medicine-pipe which he is smoking. The guns 
around the pit signify that there is a great number of Indians. In the 
fight there are three Crees and one Blackfoot killed. These are seen 
lying inside the rifle-pit. 

5. There are four lodges. The Cree Indians stole the horses of the 
Blackfeet, who went in pursuit of them. 

6. As they journeyed the Blackfeet killed an antelope. Many Shots 
met an Indian and stabbed him. 

7. The Blackfeet still followed the Crees, and came to a place where 
.five Indians had killed a buffalo. 

8. They overtook the five Indians and killed one with an axe, four of 
the Cree Indians escaping. 

9. A large circle of lodges, in which there was a great battle. 

10. Beside this circle of lodges is a buffalo-pound, having two walls 
made upon the prairie, marking the path by which the buffalo were 
driven into the pound. Within the pound are two buffalo, and on the 
outside arc Indians shooting at them. This is to show the method 
Many Shots used in killing buffalo. 
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11. This circle represents a lake, and within the circle is an elk, which 
is Many Shots' method and is according to the Blackfoot custom of 
naming it The lake is called Elk Lake. 

12. Three Sioux Indians are seen confronting Many Shots, who is on 
horseback. They shot and killed the man in front of the horse. The 
two remaining companions of Many Shots ran away, represented by the 
two men on foot running away from the horse. Many Shots fired at the 
Sioux Indians and killed the one farthest from him, as is shown by the 
man holding up his gun, and the blood flowing from under his arm. 

13. Many Shots came upon two Indians fighting. He fired and broke 
the leg of one of the men, as can be seen from the blood flowing from 
his leg. Under this man's arm can be seen a bow and arrow which he 
took from the man. After he broke the leg of his enemy he ran 
towards him and killed him. Behind the horse of Many Shots can be 
seen a bow and seven guns, which represent the number which he took 
in the battles in which he was engaged. 

14. The thirteen strokes in the middle of the robe represent the 
thirteen battles in which Many Shots was engaged during his life. 

This is the history of the events of the life of Many Shots, as painted 
by himself in various colours upon a hide neatly tanned, in my posses- 
sion, and the style of pictography fitly illustrates the system in use 
among the Blackfeet. Many Shots is the hero of every adventure, and 
the whole constitutes a native book on leather worthy of preservation. 
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RAINFALL AxXD LAKE LEVELS. 

By R. F. Stupart, Director of the Observatory, Toronto. 

\Read 22nd February^ i8g6^ 

During the past few months the rainfall observations taken at Canadian 
Meteorological stations up to the end of 1895 have' been collected and 
collated for the purpose of publication. It occurred to me to try and dis- 
cover how a varying annual rainfall affected lake levels, and whether there 
are any good grounds for belief thai the levels are becoming perma- 
nently lower either owing to a diminished rainfall or from other causes. 

Prior to 1872 there were but few rainfall stations in the Dominion. In 
that year, however, when the Meteorological Service was inaugurated, 
regular observations were begun at many stations, and at some of them 
a continuous record has been kept up to the present time, but at most 
voluntary stations observations are more or less desultory. 

The lake level curves up to 1888 have been taken from Mr. Charles 
Crossman's chart, and the curves for subsequent years filled in from 
information supplied by Mr. E. S. Wheeler, Assistant U. S. Government 
Engineer, of Sault Stc. Marie, and by the Harbour Master of Toronto. 

From my knowledge of the irregularities of rainfall distribution, I 
conceiv^ed that for a comparison of lake levels and rainfall curves the 
latter should be formed from means obtained from observations made at 
as large a number of stations as possible, and have therefore used all 
stations in the Lake Region, both American and Canadian, which go 
back as far as 1874. 

For the watershed of Lake Superior we have three stations, Port 
Arthur, Duluth and Marquette ; for Michigan and Huron, Beatrice, 
Orillia, Prcsqu' Isle, Point Clark, Goderich, Parry Sound, Southampton, 
Gravenhur.st, Barrie, Alpena, Grand Haven, Chicago, Milwaukee, Escan- 
aba, and Lansing. 

For Lake Erie, Woodstock, Port Stanley, Port Dover, Detroit, Cleve- 
land, Toledo ; and for Lake Ontario, Toronto, Kingston, Buffalo, Roch- 
ester and Oswego. 

Taking the pentad means at 30 stations scattered over the lake region 
we find very little ground for belief that the annual rainfall has 
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within the last quarter of a century been appreciably affected by deforest^ 
ation and drainage. These five year periods shew total precipitation in 
inches as follows: 31. i, 36.6, 35.1, 32.5, and 32.1, a series from which it 
would be rash to predict that the mean of the next period will not be as 
great as of any of those preceding it. Taking the pentad means for 
Toronto alone we have ten such means, and the sum of the first five 
exceeds the sum of the last five, in fact the mean for the 1876-80 is the 
only one in the last set that is as great as the smallest mean among the 
first five. This looks suspicious, but we can throw additional light on 
this subject, as we have in ** Rainfall and Snow of the United States,"^ 
published by the Weather Bureau, a record of the total rain and snowfall 
at several places in New York and Ohio for longer periods than at 
Toronto. At Marietta, Ohio, the record goes back to 1818 ; at Albany, 
N.Y.. and at Troy, N.Y., to 1826 ; at Rochester, to 1834; Steubenville,. 
Ohio, to 1835. Marietta, Steubenville, and Rochester will probably best 
indicate the rainfall of the Lake Ontario drainage area since as a general 
thing the same storm centres which cause rain in Ohio, cause it over the 
Ontario district, while Albany and Troy are ofttimes affected by storm 
centres moving up the Atlantic coast. A study of these records (see 
table) shews pretty clearly that immediately south of Ontario and Erie,, 
between 1834 and 1846, occurred a period of comparatively small precip- 
itation, in fact to the present date we shall find no other period of 12 
years with such a small rainfall ; then immediately following this we find 
a period of much heavier rain. To my mind the figures in the table 
afford fairly strong evidence that the rainfall has not been appreciably 
affected by deforestation, and that a deficiency of rainfall may be con- 
sidered as only temporary. 
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A fact that should now be noted is that years of heavy precipitation 
in the Lake Ontario region are not usually years of heavy precipitation 
over the Upper Lakes and vice versa. To be convinced of this we have 
only to inspect the following table, which shews the departures from 
the average of twenty-five years in the various drainage areas, as obtained 
from the yearly means at the stations before mentioned : 



v.... 


■ «« 


i„ 


■ « 


„, 


»,«■■,„ 


,^,*^ 


■« 


\»s» 


.I«)0 


,«., 


,„ 


1SB3 


,» 


1SH& 


l^eS.p,ri„. . 


I+' 


8.6 


t; 


B,I 


te 


s; ;; ;; 


n,; i.« 


0.^ 


0.1 


s.o 


I,< 


',', 




;.; 


3.» 


like Hmon 


.t.4 


Z.l 


4.7 


I< 


OS 


t.lt,|t. 


n,« I--! 


SI 


i-6 


D.8 


;.. 


1.8 


1.* 


;. 


S,7 


l^.Eri, 


S--. 


0.B 


t. 


+ 


{.. 


+ - .+ ■ 


«.,ji,. 


S.B 


»-* 


B-B 


i,i 


1. 


;.. 


;.! 


B.i 




1 + 


" 


%. 


;.= 


:. 


" ; 1" 


tii.1 


I.. 


t. 


+ 


;,. 


i. 


J> 


i.. 


- 




1 





It will be observed in comparing the Ontario and Superior departures 
from average, that not only do the departures from average not agree as 
to percentage above or below normal, but in 13 out of 18 years they 
differ as to sign ; years with an excess of precipitation in one district 
being years of deficiency in the other. A comparison of Lake Ontario 
with Lake Huron shews a less marked difference, but even there it is 
very pronounced. 

There being then such strong evidence that years of small precipita- 
tion in the Ontario region are usually years of heavy precipitation over 
the Upper Lakes, we may surmise that from 1834-46 was on the whole 
a rainy period in the Upper Lake region. 

A glance at the lake level curves shews that obviously the seasonal 
fluctuations are mainly attributabl_e to the melting of the snow in the 
spring, and to precipitation ; while streams are all full and evaporation is 
not very great the lakes rise very rapidly, and then after midsummer, or 
in the case of Lake Superior after the end of August, fall steadily until 
the melting of the snow in the following spring. 

The average annual range in feet of Lake Superior is \.2, Lake Huron 
1.3, Lake Erie 1.6, and Ontario 1.8. 

The curves shewing variation in annual rainfall, and the mean lake 
levels, except that of Superior, are strikingly similar in form for the 
greater portion of the period for which we have sufficient data, but 
marked disagreements in some few years, and certain other features 
shewn graphically on the charts indicate very clearly that, although the 
level of each lake responds to an increased or diminished rainfall, there 
are other factors to be considered. 
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The two principal factors governing the level of the water in any one of 
the various lakes are the precipitation over its own drainage area and the 
stage of the water in the lake above it. Other factors are evaporation, 
wind, etc.; but these we nnust at present regard as fairly constant, as a 
consideration of them would entail an immense amount of work. I had 
thought before charting the curves for Lake Superior that the mean 
rainfall as deduced from the observations at the three stations before 
named would give a very fair approximation to the precipitation over the 
water-shed of that lake, and Lake Superior being the head of the chain,, 
and the rivers and streams emptying into it being for the most part 
small, I should at oace find a very clear and undoubted similarity be- 
tween the annual lake level and rainfall curves, but I was disappointed. 
The mean annual level does not seem to respond in by any means a 
satisfactory manner to the changes in the mean annual rainfall, as deduced 
from the three stations before named ; and the most probable explana- 
tion of the discordance is that the rainfall curve is not based on sufficient 
data, and does not shew the true state of affairs. The greater part of 
the drainage area of Lake Superior lies to the north, a region where 
until but a few years ago no observations of the rainfall were taken 
For eight years, however, a regular record has been kept at White River, 
at which station during 1893-4-5 the rainfall was much in excess of the 
average of the eight years, and would form a curve well in accord with 
the lake levels, whereas the rainfall over the western portion of the lake 
was below average. It is then obvious that we are not at present in a 
position to draw a curve shewing with a sufficient degree of accuracy the 
rainfall over the water-shed of Lake Superior. 

We will now briefly consider the state of affairs in the region of the 
great lakes since 1870, assuming as a fact that the level of that lake is alto- 
gether governed by rainfall over its own drainage area. In 1 870 the levels 
of Superior and Huron were medium, but during the autumn an abnormal 
fall of the former began. The summer stage of Ontario in this year was 
very high, clearly owing to one of the largest rainfalls on record occurring 
over its drainage area. The two following years were low water years on 
Lake Superior, and Lake Huron felt the effect of it, and with a rainfall of 
3.1 inches below average in 1871, and 4.0 below in 1872, the water level 
was in the latter year fairly low. The diminished head of water in the 
higher lakes, and a precipitation several inches less than average, brought 
a rapid lowering of Ontario, and 1872 was a year of decidedly low water. 
During 1873 Lake Superior was a trifle above mean level, and this fairly 
good level seems to have outweighed an under average ramfall in the Lake 
Huron area, as that lake although still low was slowly rising. Ontario 
rose very considerably in this year, notwithstanding the low water in the 
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Upper Lakes, the rise being clearly attributable to unusually heavy pre- 
cipitation. In 1874 Superior was a little higher, but a pronounced 
deficiency of rainfall over the Lake Huron area caused that lake to 
remain nearly stationary, notwithstanding the good inflow from Lake 
Superior ; and the effect of the comparatively low water in Huron, com- 
bined with a small precipitation over the drainage area of Ontario, is 
clearly marked by the decided decrease in the level of Ontario. In 1875 
Superior was still fairly high, and as the rainfall over the Huron area 
was well up to average, that lake rose, but was still below mean level, 
and Ontario, with a deficiency of rainfall, was also low. In 1876 the 
Ontario level shewed the marked influence of high water in the Upper 
Lakes. Superior was high, and this fact with a large precipitation 
over the Lake Huron drainage area caused a marked rise and high 
water on that lake also, and to this must be attributed the high water in 
Ontario as over its drainage area the precipitation was only average. 
Now followed four years of low water on Lake Superior which counter- 
acted the effect of an above average precipitation over Lake Huron, 
which lake fell steadily in 1877 and 1878, and was low in 1879 «^"^ 1880. 
On Lake Ontario while the level fell in 1877 with a small rainfall, in 
1878 very heavy rains in the autumn produced an altogether abnor- 
mally high winter stage, but in 1879 the level fell to decidedly low, 
and in 1880 even a rainfall of four inches above average was unable 
to counteract the effect of the low water in the Upper Lakes. Six 
years now follow with Superior either average or a little below 
average level and on Lake Huron a level steadily increasing Irom the 
mean level to high water, clearly diie to the precipitation being much 
above average. The curve for Ontario during this period was some- 
what similar to Huron, the level of the lake increasing from a low to a 
decidedly high stage, and this during the first four years, notwithstanding 
a deficiency of precipitation over the drainage area. Taking the last 
period, from 1887 to date, we find that Superior during the first two 
years was a little low, with a tendency to increase, then a very slowly 
lowering stage until the spring of 1892. when the level was lower than at 
any time since 1880. Next spring it reached the same mark, and then a 
rise began, and in September 1895 the level was higher than at any 
time since 1878. There was then low water in Lake Superior from 
1887 to 1894, and this helped to lower Lake Huron, and the rainfall 
over the Lake Huron drainage area was for the five consecutive years, 1 887- 
1891, and again in 1894 and 1895, much below average. We can now see 
why Lake Huron is so decidedly low — it is due to Lake Superior having 
been low for some years until 1^94, combined with the effect of an abnor- 
mal deficiency of rainfall from 1887 until 1895, excepting the years 1892 
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and 1893. At the beginning of this same period in 1887 Lake Ontario 
was high, but two years of exceedingly small rainfall rapidly lowered the 
level. In 1889 and 1890 the rainfall was above average and temporarily 
-checked the fall which would have resulted from the low water in the 
Upper Lakes, but in 1891 a marked deficiency of precipitation brought 
a very low winter stage. Two years, 1892 and 1893, of above average 
rainfall now improved the level a little, but the deficiency of rainfall in 
1894 and 1895, and particularly in the latter year, in conjunction with 
the effect of a small intake of water by the Niagara River, doubtless 
produced the almost phenomenally low stage of the past year. I believe 
that these facts are amply sufficient to explain the present state of affairs. 

I was at first rather nonplussed to account for the fact that the 
highest water on record, in 1838, occurred during a period which the 
Ohio and New York records which I have quoted, indicate as a dry 
period, but I now think that it is probably quite unnecessary to be dis- 
concerted by this, as our table giving departures from average rainfall 
during the various years in the several drainage areas, shews so conclu- 
sively that when the Ontario district has an under average rainfall the 
Upper Lakes usually have an excess. We have a very significant 
instance of the effect of such conditions, when between 1881 and 1884 
Ontario rose from low water to a decidedly high stage, notwithstanding 
a marked deficiency of rainfall during the four years. Somewhat similar 
conditions prior to 1838 may well have produced the very high stage of 
that year. 

• 

Meteorologists have so far been unable to prove that terms of exces- 
sive rainfall or the contrary are periodical. It is not, however, improb- 
able that there are several physical influences which periodically affect 
the precipitation, and it may be that in some periods these influences 
work in unison to increase it while at other times they interfere, and 
should this supposition be correct, we can easily understand that we 
are dealing with a very complicated subject, and that observations during 
a long period of years will be necessary to unravel the mystery. 

In view of these facts it is quite unreasonable to suppose that Lake 
Ontario will this year or even next year attain a high stage, the increase 
is likely to be gradual. Lake Superior is, as we have seen already, high; 
this will help to raise the level of Huron, which lake will rise if the rain- 
fall be even up to average, and then with an improving head of water in 
that lake, and consequently in Erie, the flow by the Niagara will improve 
and assist in raisitig the level of Ontario, but with so many factors to be 
considered it is impossible to predict with any certainty how long it will 
be before a really high stage is again reached. 
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THE BLACKFOOT LANGUAGE. 

By Rev. John Maclean, M.A., Ph.D. 

[Read iitk April, iSg6.] 

The Blackfoot Language is spoken by the Indians belonging to the 
Blackfoot Confederacy, consisting of the tribes known as Bloods, Pfegans 
and Blackfeet. These tribes are resident in Montana, United States, and 
Alberta, Canada. They possess no written characters, and consequently 
have not any native literature. Their knowledge of important events is 
transmitted by means of oral tradition, and their records of deeds are 
expressed by picture-writing. 

The language is a rich deep guttural, difficult at first to be pronounced 
or understood, owing to the rapid utterances of the Indians. Students 
of Indian languages are very apt to make mistakes in the early stages of 
their studies, from the fact that many of the Indians conversing with 
them use " broken speech." At once they conclude that the language is 
very easily acquired, but if they will continue their studies faithfully they 
will soon learn that they have a hard task before them, which can only 
be mastered by intelligent and enthusiastic labour. Some time will 
elapse before the sounds peculiar to the language become familiar to the 
ear, but gradually these will separate themselves and become easily 
distinguished. 

One striking peculiarity is the dropping of the first and last syllables 
of words. Familiarity with the language will enable the student to 
detect this whenever it is done. Take such an example as nltukskAm, 
which means one. Sometimes it is expressed in full, but I have often- 
times heard it as follows : nituks, nitukska, tukskOm and tukska. 
The prevalence of the guttural induces this dropping of syllables. The 
first and last .syllables are at times expressed in such a low tone that 
they become inaudible to our cars. 

The Blackfoot, like many other Indian langua<^es, possesses the 
property of agglutination, and hence assumes the verbal form of expres- 
sion. Indian languages are lan^^juages of verbs, and the Blackfoot is 
no exception to the general rule. He who would master an Indian 
language must give his days and nights to the study of the verb. 

Dialectic changes are rapidly taking place amongst the tribes, resulting 
from separation. Differences of pronunciation and different words 
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" coined " for things unknown to thenri when they lived together as the 
netsepoye, />., the people that speak -the same language, are the results 
of the advent of the white race and their superior civilization. 

ORTHOGRAPHY. 

A standard system of orthography is a necessity in reducing any 
language to writing. Students of Indian languages not being guided by 
a standard system, generally adopt a phonetic method of spelling, which 
varies with the mental training or acute perception of the individual. A 
"key" to the individual systems must then accompany every book writ- 
ten in the language for the use of others, and oftentimes this is very diffi- 
cult of application in studying the language. Having used a system of 
my own for several years, I was ultimately induced to abandon it after an 
examination of the universal alphabet of fhe Bureau of Ethnology, Wash- 
ington, United States. This was in my opinion preferable to the Standard 
Alphabet of Lepsius, and I therefoie selected the letters with their com- 
binations which were suitable for expressing the sounds of the Blackfoot 
Language. Instead of arranging this standard system in different 
sections, treating of vowels, consonants, diphthongs and double letters,, 
the whole has been placed consecutively, thus becoming a ** key " which 
can be easily memorized and is ready for reference. 

THK .ALPHABET. 

a as in far, father : as sinaksin = a book or letter. 

A as in law, all : as napikwAn = a white man. 

ai as in aisle, and as / in pine : as kOnaitOpi = all the people. 

au as oil in out and ow in how : as mamyauyekwAn = a fish eater. 

e as in they, like a in fate : as aset(tqta = a small stream. 

6 as in then, met : as nitonoetsi = I am hungry. 

h as in ha, he : as hau ! hau = a form of salutation. 

i as in pique, machi^ic : as imita = a dog. 

T as in pick, pin : as kipitaki = an old woman. 

k as in kick : as kaksakin = an axe. 

m as in man, money : as manikOpi = a young man. 

n as in nun, now : as notas = my horse. 

o as in note : as oqke = water. 

p as in pipe : as ponokamita = a horse. 

q as cli in loch — guttural : as oqkotoki = a stone. 

s as in sauce : as sokasim = an outer garment or coat. 

t as in touch : neetuqta = a river. 

u as in rule, full : puqsiput = come thou here. 

9 
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a as in but, hut : mat(tpi = a person. 

w as in wish : awanio = he says. 

ks as X in wax, and ks in books : as akeks = women. 

maksinOm = cross, 
y as in you : as moyis = a lodge, 
tc as cA in church, and tcA in match : as tcanistapi = what is it. 

matcapsio = he is foolish, 
kw as ^ in quick, quart : as akekwein = a girl. 

kainakw^n = a Blood Indian. 

The following sounds, as expressed by their respective letters in the 

English language, have no equivalent in Blackfoot, namely : b, d, f, g, 
j, 1, V. z. 

The sounds belonging to the alphabet never change^ so that when 
once understood and memorized one great difficulty is overcome. There 
are no silent letters, every vowel and consonant having its own appro- 
priate sound. When two or more vowels come together they must be 
pronounced separately, unless forming diphthongs in accordance with 
the alphabet. I have thought it best to dispense with the use of the 
hyphen in connecting syllables, as a little more care bestowed upon the 
grammatical construction of the languaore will enable anyone to distin- 
guish the syllables, and thus be saved the trouble arising from the 
transition to connected reading. 

ACCENTUATION. 

Many of the difficulties of pronunciation can only be grasped by a 
practical acquaintance with the language. The interpretations of some 
words are changed by the change of accent, and also by a more emphatic 
pronunciation of the word in full. The acute accent is used to point out 
the syllable or vowel upon which the stress is to be laid, as : nits^mani = 
I am speaking the truth, oqk^ = water. 

Excessive prolongation of a vowel changes the sense of the word. 
This strong emphasis or prolongation is designated by a x placed under 
the emphatic letter, as a, o. 

X X 

Oma = there. Oma = yonder. 

X 

Aqse = good. Kkskaqse = very good. 

Ekskaqse = very, very good. 

X 

There is a half vowel sound which is denoted by a comma below the 
vowel, as : Ida = come on, or, let us go. 
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EUPHONY. 

In the combination of letters and the formation of words, strict atten- 
tion is paid to the agreeableness of sound. This is one of the peculiar 
characteristics of the language. In the formation of compound words, 
when two syllables come together, which in combination will produce a 
harsh sound, one of the syllables is elided, as : omOqkimi = big, nina = 
a chief When combined, the mt of the simple adjective is rejected and 
it becomes om(tqkinina = a big chief Nioksk(tm = three, otasiks = 
horses (his), niokskotasiks = three horses. 

When two simple words in combination possess several harsh-sounding 
consonants, two or more of the syllables are elided, as: siksin(tm = black, 
oqkotoki = stone, sikoqkotoki =^ black stone, />., coal. When two or 
more vowels come together in word-forming, and the sound resulting 
from their union is not harmonious, a consonant is inserted to secure the 
euphony. This is particularly noticeable in the verb, with its article, 
pronoun or pronominal prefix, as : nistoa = I, a wan = root of verb, i = 
verbal termination. When combined we have : ni-t-awan-i = I say, 
ki-t-awan-i = thou sayest, awan-io - he says. The letter / is inserted 
to secure harmony of sound. 

Sometimes a vowel is changed in combination, as : omOqkimi = big, 
kaio — bear. From these we have : omOqkokaio = big bear. Here the 
last syllable of the adjective is elided, and the last vowel remaining, 
namely i, is changed to 6. Sometimes a vowel is rejected in combination, 
as : ponoka = deer, imita = dog. Combined, we have ponokamita = 
deer-dog, />., a horse. 

All the parts of speech are found in the language except the article. 
The numeral adjective nitukskOm = one, and the demonstrative pronouns 
amo=this, and oma=that, are used to supply the place of the articles as, 
nitukskOm ponokamita ~ one horse, or ?t horse, amakio = this woman, 
amakekw^n = this girl, or the girl, omakekw^n = that girl, or the 
girl. They do not strictly supply the place of the articles, but they are 
used for that purpose. 

The Blackfoot, Cree and Ojibvvay languages belong to the Algonkin 
family of languages, and in order to show the relation existing between 
them, there is subjoined a list of words in these three languages. The 
IMackfoot, Blood and Piegan tribes speak dialects of the Blackfoot, but 
as the changes made are slight, except in the coining of new words, it 
would not be expedient to spend time in tracing these differences. The 
lists of the three related languages are as follows : — 
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Kngush. 



Man. 

(A hunuui beinif 
person ' 



»inir— B V 

} 



Man. 

(At distinicuishad from 
B woman.) 

Woman. 

Girl. 

Boy. 

My father. 

His father. 

My mother. 

My son. 

My daughter. 

My child. 

My elder brother. 

My younger brother. 

My elder sister. 

My younger sister. 

My brother-in-law. 
(The brother 
my wtfe.) 

My brother-in-law. 

(llie husband of my i 

ter— male speaking 

My sister-in-law. 
(Wife of brother - male 
8p«*kinir-) ) 

My wife. 
My husband. 
My head. 
My foot. 
My tooth. 
My throat. 
My brain. 
Mouth. 
Tongue. 
Fire. 
Water. 
River. 
Wowi. 



Wlackfoot. 



-law. ^ 
irot \ 
) / 

n-law. ^ 
of my sii- )■ 
•ftking.) J 

\ 



MalupT. 

Ninao. 

Akio. 

Akekwan. 

Saqkoniapl. 

Nina. 

Oni & Unl. 

Niksfsta. 

Noqkoa. 

Nitdna. 

Nokos. 

Necsa. 

Nfskan. 

NinTsta. 

NlsTsa. 

NistOmo. 
NTstdmoqko. 

Ninisa. 

Nitoqkeman. 

Noma. 

Notokani. 

Noqkuts. 

Noqpekin. 

Noqklston. 

Nopl. 

Maaye. 

Matsine. 

Istci. 

Oqke. 

Nect{iqta. 

Mfstds. 



Nlstau. 



Nfilm. 



Niwa. 

Ninabem.- 

Nistlkwan. 

Nislt. 

NipTt. 

Nikutakun. 

Niyiiip. 

MIton. 

Mitey(ini. 

Iskuteo. 

Nipi. 

Sipi. 

Mistik. 



Cree. 

1 


j 

OjIBWAY. 




Aiyinfo. 


AnfshinabT. 




Napeo. 


In!n! & Anfni. 




Iskweo. 


Ik we & Akwe. 




fsk wests. 


Ikw^sdns. 




Napes & Napesls. 


Kwiwlsens. 




Notawi. 


Nos. 




Otawfa. 


Osan. 




Nikavii. 


Nfngfi. 




Nikosis. 


Nfngwfs. 




Nliunis. 


Nlndunis. 




Nowasis. 


NinTdjaiifs. 




NNtes. 


Nlsail. 




Nlsini. ! 


Nishfmf. 




Nlmfs. 


Nimlsi. 




NTsim. 


Nlshiml. 





•Nita, 
N!ta. 

NInfm. 

Ninwidigimagan. 

NTnabtm. 

NTshligwun. 

NTsId. 
j Nfbld. 
j NTngongagan. 

NinhuHb. 
I Mindon. 

Dliianio. 

Ishkoti. 

NJbf. 

SIM. 

Miilg. 
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English. 


Black FOOT. 


Cree. 


OjIBWAY. 


Blood. 


ApOn. 


Miko. 


Miskwf. 


Lodge. 


Moyts. 


Mikiwap 8i Apakwasiln. 


Wig! warn. 


Knife. 


Istoan. 


Mokuman. 


Mokoman. 


Sun. 


Natos. 


Pisfm. 


GTsls. 


• 

Earth, land. 


Tsaqkom. 


Oski. 


AkT. 


i>og. 


ImTta. 


OiTm. 


Animosh & Onlra. 


Winter. 


Stoyc. 


Plpon. 


Bfbon. « 


Bow. 


Netsinamau & Namau. 


A leapt. 


Mlllgwab. 


Moccasin. 


1 

1 Matslkfn. 


MiiHkisrn. 


Maklsln. 


Stone. 


1 

j Oqkotokf. 


Aslnl. 


Asin. 


Snow. 


KonYsko. 


Kona. 


Gon. 


Ice. 


Kokotoyl. 


Miskwamn. 


M Ik warn. 


One. 


NitukskOm. 


Peyfik. 


Bijlg. 


Two. 


Natokfim. 


Niso. 


Nij. 


Three. 


NiokskOm. 


Nfsto. 


NIswi. 


Four. 


NIsoyTm & Niso. 


Neo. 


Nlwlm. 


Five. 


NfsTto & NJsItcT. 


Niyaniim. 


Nanan. 


Six. 


Nao. 


Nikotwasfk. 


NingolwaswI. 


Seven. 


Ikltdka & fkitcrkam. 


Tepakflp & Nisoasfk. 


Nljwasl. 


Eight. 


Nanisoyim & Nanlso. 


Jananeo. 


Nlshwaswi. 


Nine. 


Piqseo. 


Peyukosteo. 


Jangaswi. 


Ten. 


Kepi & Kepo. 


Mitat& MTtatat. 


MIdaswI. 


He eats. i 


Auyco. 


MitcTsiio. 


Wisino. 


1 
He sits. 


Tpeo. 


Cpio. 


Namatlabi. 


He sleeps. 


Aiukao. 


Nipaii. 


NIba. 


He is sick. 


Aioqtokoslo. 


Akuslo. 


Okosi. 


He comes here. 


Paiuqsapu. 


PeitOteo & Astam. 


Bidjija. 


He goes away. 


Aisistupo. 


• 

Matclo. 


Madja. 


He goes in. 


Paiyemae. i 


Pftukeo. 


Pindl-I. 


He goes out. 


1 

SCikseo. 


WayawTo. 


Sagaam. 


He loves him. 


Ukomimio. 


Sakiheo. 


Sagla. 


He loves it. 


Ukomitclmae. 


Sakflao. 


Saglton. 


It rains. 


Aisotao. 


KImiwQn. 


GImlwan. 


It snows. 


Potao. 


Mispun. 


Sogipo. 
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THE NOUN. 

In accordance with the agglutinative tendency of Indian languages^ 
the Blackfoot language uses a verbalized form of speech and the noun 
occupies an inferior position. Nouns are seldom used separately. They 
are generally incorporated with the verb. It is needful, however, to 
understand the noun thoroughly, because of its relation to other parts of 
the language, and the changes that take place in the construction of the 
same. There arc three classes of nouns, namely: proper, common and 
abstract. As examples of proper nouns we have: sotaina — rain chief, from 
the combination of aisotao and nina, ninastiiko= chief mountain, froiiv 
nina = chief and mistOki = a mountain, namOqta = Bow river, i.e., nama 
— - a bow or gun, and neetOqta = a river. 

The following are examples of common nouns : mam^ — a fish» 
iinakikwein — a policeman, sinaksin — a book or letter, painokanats = 
paper, napyoyis = a house. 

Many of the abstract nouns end in sin. This, however, is variable : 
pukasin — childhood, CikomimisTn — love, kimatapsin = poverty, aioqto- 
kosin == sickness, itamitOksin = happiness. 

In treating of nouns there is seen to be for certain classes similar 
terminations which are general. There are many exceptions to this, even 
when relating to kindred subjects. 

Names of water end in kiml and komt, 

Stokimi = cold water. 

Ksistokomi — warm water. 

MotoyimCiqsikimi = water everywhere, />., the sea. 

Moyikimi — a grassy lake. 

Omiiksikimi — big water, i.e., a lake. 
P(tksikimi a swamp. 

Pistcikimi - salt water. 

Apatsikimi — a broad river. 

Asiksikimi = black water, i.e , tea. 

Otoqkvvcksikimi -- yellow water. 

Mauqsiksikimi -- red water. 

Ksiksikimi — white water. 

Names of buildings end in oyis. 

Moyis -- a lodge. 

Nitapoyis a native house, an Indian house. 

Napyoyis -= a house, a white man's house. 

Matakyoyis ^ a potato house, />., a root house. 
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Ponokamitoyis = a horse's house, />., a stable. 
Oqtokosapyoyis = a sick house, />., an hospital. 
Oqkotoksapyoyis — a stone house. 
Makapyoyis = a dirty house. 

Akapyoyis = many houses, i.e.y a village or town. 

Natoapyoyis = a holy or divine house, i.e., a church. 

OmOqkOtoapyoyis = a large holy house, />., a cathedral 

or large church. 

Names of doth end in aiptstd, 

Naipistci — a blanket, cloth. Sikaipistci = black cloth. 

Maukaipistci = red cloth. Apaipistci = white cloth. 

Otskaipistci = blue cloth. Otoqkaipistci = yellow cloth. 

Istoqkaipistci = cotton. OmQqkaipistci = a large blanket 
InOkaipistci = a small blanket. 

Names of earth end in koyt. 

Tsaqkoyi = earth, land. 

Aikimikoyi = table land. 

SpCitsikoyi = sand hills (sp(ttsiko = sand). 

Pikiskoyi = range of hills. 

Kawfiqkoyi = ravines. 

PawOqkoyi = ravines. 

Moqsokoyi = a road (moqsoko = a footprint). 

Sikakoyi = black soil. 

Otoqkoyi = yellow soil. 

Atsoaskoyi = woodland, forest, bush. 

POqtokskoyi = pine timber land, pine forest. 

FORMATION OF NOUNS. 

Diminutive Nouns are formed by adding as a prefix inQk, iniiks, 



infiksa, inuksi. 








Akekw^n 


a girl. 


InOkakekwAn 


— a little girl. 


Puka 


a child. 


Tnuksipuka 


-- a little child. 


Mataki 


a potato. 


FnOkataki 


- a small potato. 


KOkatos 


a star. 


InCikakatos 


- a small star. 


NapckwAii - 


a white man. 


InOksapekwAn 


a small white man 



Saqkomapi — a boy. InQkasaqkomapi = a small boy. • 

Personal Abstract Nouns arc formed from verbs by adding api or Opi, 
the termination of matOpi, i.e., a person, as : 
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Matcapsio = he is foolish. MatcapsetOpi = a foolish one. 

Kimatapsio = he is poor. Kimatapsetfipi = a poor one. 

Skunatapsio = he is strong. SkunatapsetOpi = a strong one. 

Mok(ikio — he is wise, careful. MokiikiatOpi = a wise person. 

Nouns are formed from Verbs by 

1. Adding sin to the root of the verb, as: aisinakeo = he writes. Sinak 
is the root of the verb, and by adding sin as a suffix we have : sinaksin 
= a writing, letter ; spiksinaksin = a thick writing, />., a book. Sinaksin 
is now used by the Indians for a letter, newspaper, book or document of 
any kind. Aisanaki = a clerk, amanuensis. 

2. Adding okstn as a suffix to the root of the verb as : akomimio = 
he loves. Omim is the root of the verb. Akomimoksin = love. 

3. Rejecting the verbal termination of the third person singular of the 
imperfect tense, and adding sin as a suffix. 

Aitametfikeo = he is glad, happy. EtametOkeo = he was happy. 

EtametCiksin = happiness. 

4. Rejecting the verbal termination of the third singular present indica- 
tive and adding in as a suffix, as : aqseo = he is good ; aqsin = goodness. 

5. Adding iiqstn to the root of the verb, with the tense particle of the 
imperfect indicative mood, as : epoyeo = he spoke ; epouqsin = speech. 

Other examples of the formation of nouns from verbs are shown as 
follows : 

Nit(isikitsikiqka = I make shoes. 

Atsekin = a shoe, moccasin. 

Ustsikitsikiqkae — a shoemaker. 

NitaiamOqki = I am sweeping. 

Nam(tqkimatsis = a broom. 

NitaikOqksistOki = I am sawing (across). 

TqtaikOqksistCikiop = a hand saw. 

Nitainamauqkao -- I make a gun. 

Namaua — a gun, bow. 

Itainamauqkapi = a gunsmith. 

ApautCikeo = he is working. 

ApotOksin = work. 
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Aioqtokoqsio = he is sick. 

Aioqtokoqsin = sickness. 

Aioqtokoqsapyoyis — an hospital ; literally, a sick house. 

GENDER. 

There are two genders, the animate and inanimate. As in the 
English language, the adjective undergoes no change when applied 
alternately to masculine and feminine, so there is none in the Blackfoot 
language. Thus, we say : 

MatomaitOpi = the first man. Matomakio = the first woman. 
AqsitOpi = a good man. Aqsiakio = a good woman. 

The pronoun ostoyi has no distinction of sex — signifying he, she, it. 
There being no grammatical change resulting from the distinction of 
sex, two genders only are used — the animate, relating to things having 
life, and the inanimate, which refers to things without life. There are 
some inanimate things, however, that are treated as if they possessed 
life. Nearly all names of implements are clased as animates, as : 

Kaksakin = an axe. Kaksakiks = axes. 

m 

NamayS and Namau = a bow or gun. Namayiks = bows, guns. 

Apsinamau = an arrow gun, i.e., a bow. 

Istoan = a knife. Istoeks = knives. 

Notoan = my knife. Notoaks = my knives. 

Trees, plants, and various objects of vegetable nature have the termi- 
nation for the animate gender, as : 

Mistcis = a tree. Mistceks = trees. 

POqtoki = a pine tree. Pfiqtokiks = pine trees. 

Inanimate objects, which are related to the native religion of the 
Indians and are held as sacred, are classed as animates, as : 

Natos = the sun. Natosiks = suns,also moons and months 

OmCiqkatos = the great sun. 

KOkOtos = a star. KCikOtosiks = stars. 

Kokumekcsim = the moon. Kokumekesimiks = moons. 

NeetQqta = a river. NeetOqtaks = rivers. 



138 TRANSACTIONS OP THE CANADIAN INSTITUTE. [VoL. V. 

Modes of denoting Sex, 

There are different modes of denoting sex. 

1st. — By using different words, 

Nina = a man. Ake = a woman. 

Saqkomapl = a boy. Akekw^n = a girl. 

Nina = my father. Nikslsta = my mother. 

Noma = my husband. Nltoqkeman = my wife. 

Noqkoa = my son. NltOna = my daughter. 

2nd. — By the use of kwdn for the mascuh'ne and ake for the feminine 
terminations. 

Napekwein = a white man, i,e,^ an English-speaking white man. 

Napeake = a white man's Indian wife. 

Nltsapeake = a white woman. 

Kainakw^n = a Blood Indian man. 

Kainake = a Blood Indian woman. 

Saiapekweln = a Cree half-breed. 

Saiapeake — a Cree half-breed woman. 

There are some exceptions to this rule, as : akekw^ln = a girl, which 
has a termination similar to the masculine. 

3rd. — By adding naptm or stamtk for the masculine and sktm or 
skenlo for the feminine. This applies solely to animals. 

Apotskina stamlk = a bull. PonokamTta skim = a mare. 

Apotskina skim = a cow. Awatoylstamlk = a buck. 

Ponokamlta stamlk = a stallion. Awatoylskim = a doe. 

NUMBER. 

Number is that change in form which denotes whether or not we are 
speaking of one object or more. 

Nouns have two numbers, singular and plural. 

The Singular number denotes one object, as : 

Moyls = a lodge. NeetOqta = a river. 

Istoan = a knife. Imlta = a dog. 

Uqkioqsatsis = a boat. 

The Plural number denotes more than one object of that for which the 
noun stands. 
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Moylsts = lodges. Oqkotokists = stones. 

Sinakslsts = letters. Tcistcikwists = days. 

Ponokamltaks = horses. MatOpiks = peoples. 

There are several nouns which have no plural, as : 

Napinoan = sugar. Unikis = milk. 

The Animate Nouns form the plural by adding ks^ Iks or sks to the 
singular, as : 

Ponoka = deer. Ponokaks = deer. 

Nokos = my child. Nokosiks = my children. 

Mame = a fish. Mameks = fishes. 

Inanimate Nouns form the plural by adding ts or sts to the singular, 
as : 

Napyoyis = a house. Napyoyists = houses. 

Mataki = a potato. Matakists = potatoes. 

Oqpekin = his tooth. Oqpekists =■ his teeth. 

In the formation of the plural, before adding the terminations, some- 
times a syllable is dropped, or there is a change or elision of one or two 
vowels or consonants, as : 

Akio = a woman. Akeks = women. 

Napekw&n = a white man. Napekw6ks ~ white men. 

Matsikin — a moccasin. Matsikists = moccasins. 

CASE. 

Case is the form in which a noun is used in order to show its relation 
to some other word in the sentence. 

There are three cases in the language, nominative, possessive and accu- 
sative. The possessive case is formed by adding as a prefix the abbrevi- 
ated forms of the possessive pronoun, as : 

N, ni, nit and nits for the first person. 
K, ki, kit and kits for the second person. 
O, ot and ots for the third person. 

Amo nitsapyoyis -- this (is) my house. 

Oma kotas =: that (is) thy horse. 

Saqkomapi otsinaksin = the boy, his book, — the boy's book. 
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Animate Noun in the Possessive Case. 





BLACKFOOT, 


CREE. 


OJIBWAY. 


SINGULAR. 








I. My father (or chieQ. 


Nina. 


NotawT. 


Nos. 


2. Thy father (or chief). 


Kina. 

• 


Kotawi. 


Kos. 


3^ His, her father (or chief). 


Onl. 


OtawTa. 


Osan. 


PLURAL. 








Exclusive, 








I. Our father. 


Ninan. 


NotawTnan. 


Noslnan. 


Inclusive, 








I. Our father. 


Kinon. 


Kotawinau. 


KosTnan. 


2. Your father. 


Kinawa. 


• 

Kotawlwau. 


KosTwa. 


3. Their father. 


Onlao. 


Otawiwaua. 


si wan. 


SINGULAR. 








I. My fathers. 


Ninaeks. 


NotawKik. 


Nosag. 


2. Thy fathers. 


Kinaeks. 


KotawlDk. 


Kosag. 


3. His, her fathers. 


Onleks. 


Otawla. 


Osan. 


PLURAL. 








Exclusive. 








I. Our fathers. 


Ninaneks. 


NotawInanCik. 


Nosinanfg. 


Inclusive, 








I. Our fathers. 


Kinoneks. 


KotawTnanCik. 


Kosinanlg. 


2. Your fathers. 


Kinawaeks. 


Kotawlwaniik. 


Kosiwag. 


3. Their fathers. 


Oniaoeks. 


OtawTwaua. 


Osiwan. 



Notas = my horse. 



SINGULAR. 

My horse = Notas. 
Thy " = Kotas. 
His " = Otas. 

Exclusive. 
Our horse = Notasinan. 



PLURAL. 



My horses = Notasiks. 
Thy " = Kotasiks. 
His " = Otasiks. 

Exclusive, 
Our horses = Notasinaniks. 
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Inclusive, 
Our horse = Kotasinon. 
Your " = Kotasiwao. 
Their " = Otasiawa. 



Inclusive, 
Our horses = Kotasinoniks. 
Your " = Kotasiwawiks. 
Their " = Otasiawawiks. 



There will be noticed in the above comparative table, the two first 
persons plural, which for greater clearness I have designated exclusive 
and inclusive. 

The Exclusive Plural embraces the first and second persons only. 

The Inclusive Plural embraces the first and third persons only. 

This peculiar construction ensures a greater degree of definiteness 
than IS to be found amongst many of the languages of civilized races. 
It applies to the pronouns and the verbs, and when once intelligently 
grasped will ever be easily remembered. 

Inanimate Noun in the Possessive Case. 



SINGULAR. 

1. My book (or letter). 

2. Thy book. 

3. \\\Sf her book. 

PLURAL. 
Exclusive^ 
I. Our book. 
Inclusive, 

1. Our book. 

2. Your book. 

3. Their book. 

SINGULAR. 

1. My books (or letters). 

2. Thy books. 

3. His, her books. 

PLURAL. 

Exclusive, 
I. Our books. 

1. Inclusive J 
Our books. 

2. Your books. 

3. Their books. 



BLACKFOOT. 



NUsinaksIn. 
KTtsinaksTn. 
Otsinaksin. 



Nitsiiiaksinan. 

Kltsinakslnon. 

KitsTnaksTnoawa. 

Otsinaksfna. 

NftsinakTsts. 

Kitsinaksists. 

Otsmaksfsts. 



Nitslnaksfnanlsts. 

KitslnaksinonTsts. 

Kttsinaksinoawasts. 

Otsinakslnoawasts. 



CREE. 



NimasTnahlgan. 
KimasTnahlgan . 
Omasinahlgan. 



NiinasTnahlganinan. 

Kimasinahiganinau. 
Kimasinahiganiwau. 
O maslnahigani wau . 

Nimasfnahigana. 
Kimasinahlgana. 
Omasinahlgana. 



OJIBWAY. 



NfnmasinaTgan. 

KfmaslnaTgan. 

Omasinalgan. 



NlmasfnahTganinaaa. 

Kimasinahlganfnaua. 
Kimasinahiganlwaua. 
Omasinahiganiwaua. 



Nlnmasfnaiganinan. 

Kirnasinalganinan. 
Kimasinalgani wa. 
Omasinaiganiwa. 

N Tnmasf nafganan. 
Kimasinalganan. 
Omaslnalganan . 



NTmasinaiganlnanin. 

KImasinalganlnanlnl. 

Kiina<>inaiganlwan. 

Omaslnalganlwan. 
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Napyoyts = a house. 

SINGULAR. PLURAL. 

My house = Nitsapyoyis. My houses = Nitsapyoyists. 

Thy " = Kitsapyoyis. Thy " = Kitsapyoyists. 

His " = Otsapyoyis. His " = Otsapyoyists. 

Exclusive, Exclusive. 

Our house = Nitsapyoyisinan. Our houses = Nitsapyoyisinanists. 

Inclusive. Inclusive. 

Our house = Kitsapyoyisinon. Our houses = Kitsapyoyisinonists. 

Your " = Kitsapyoyisoawa. Your " = Kitsapyoyisowawists. 

Their " = Otsapyoyisoawa Their *' = Otsapyoyisoawawists. 

EXAMPLES OF THE POSSESSIVE CASE. 

Animate: — 

NiskOn = My younger brother. 

N6esa = My elder brother. 

Nit(ina = My daughter. 

Amoksi mokosiks = These are my children. 

Akekw^n oksista etOpoyeo oni = The girl's mother went to her 
father. 

Aqsitupi otOna aioqtokoqseo = The good man's daughter is sick. 

Nitoqkeman nitCikomimao = I love my wife. 

Otas iqkonoyco = He found his horse. 

Aisiikukomco okosiks = He is kind to his children. 

KOqkaiiqsoCiqsini kotomitam = You should feed your dog. 

Inanimate : — 

Nina okoa = My father's house. 

Tcima kitseetan - Where is your saddle } 

Amo nokoa - This is my home. 

Amosts natsikists - - These are my boots. 

KitcTnakasem akusio Your waggon is old. 

OtsTstotoqsists awaitcinimae - She mends her clothes. 

Names of parts of the body beginning with J/, when put in the posses- 
sive case, drop the letter M : as, 

Miwapspi — The eye. Niwapspi -- My eye. 

Mokoantsi The abdomen. Nokoantsi = My abdomen. 

Moqkinistis The elbow. Noqkinistis = My elbow. 

Maeiye ^ The mouth. Na&ye — My mouth. 



i( 



u 
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Some nouns, when put in the possessive case, take the letter M as 
their terminal letter : as, 

MantkApt = A young man, 

SINGULAR. 

NitanikOpim = My young man. 
KitanikOpim = Thy " 
OtanikOpim = His " 

Exclusive, 
NitanikOpiminan = Our young man. 

Iftclusive. 
KitanikCipiminon = Our young man. 
Kitanikupimiwa = Your " 
OtanikOpimiwa = Their " 

PLURAL. 

NitanikOpimiks = My young men. 

KitanikOpimiks = Thy " 

OtanikOpimiks = His " 

Exclusive. 
NitanikOpiminaniks = Our young men. 
Kitanik(tpiminoniks = Our " 
KitanikOpimiwaiks = Your '* 
OtanikOpimiwaiks = Their ** 



i% 



it 
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a 



ii 



i( 



The Double Possessive, 

The following words declined will show the method adopted in forming 
the double possessive : 

SINGULAR. 

Noqkoa otometamae = My son's dog. 
Koqkoa otometamae = Thy " " 
Oqkoye otometamae = His " " 

Exclusive, 
Noqkunan otometamae — Our son's dog. 

Inclusive, 
Koqkunon otometamae = Our son's dog. 
Koqkoawa otometamae — Your " " 
Oqkoyewa otometamae = Their " " 
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Nisoqkoa 


= My daughter's son. 


Kisoqkoa 


= Thy " . " 


Osoqkoye 


. = His 




Exclusive. 


Nisoqkunan 


= Our daughter's son. 




Inclusive. 


Kisoqkunon 


= Our daughter's son. 


Kisoqkoawa 


= Your " 


Osoqkoyewa 


= Their " 




PLURAL. 


NiBoqkoaks 


— My daughter's sons. 


Kisoqkoaks 


= Thy •■ 


Osoqkoyeaks 


_ His 


Exdustvt. 


Nisoqkunanaks = Our daughter's sons. 




Indusive. 


Kisoqkunonaks = Our daughter's sons. 


Kisoqkoawaks 


= Your " 


Osoqkoyewaki 


3 = Their " 



A nother form of the same. 
SINGULAR. 
Nittlna oqkoye — My daughter's son. 

KitQna oqkoye ^ Thy " " 

OtClna oqkoye = His " " 

Exclusive. 
Nitfininan oqkoye ^ Our daughter's son. 

Inclusive. 
Kitaninon oqkoye = Our daughter's son. 
Kitllnawa oqkoye — Your " " 

Otdnawa oqkoye ^ Their " " 

PLURAL. 
NitOna oqkoyeks = My daughter's sons. 
Kitflna oqkoyeks = Thy 
Otflna oqkoyeks = His " " 
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Exclusive. 
Nituninan oqkoyeks ~ Our daughter s sons. 

Inclusive. 
Kitiinlnon oqkoyeks — Our daughter's sons. 
KltCnawa oqkoyeks = Your 
Otiinawa oqkoyeks =: Their 



K II 



II 



Dech'ne Xisotuna = my daughter's daughter, Nitiina otOna = my 
daughter's daughter, and NitOna okoa = my daughter's house, in the 
same manner as an exercise. 

T/u Expression " Oivn^ 

For the expression "own," "my own/* etc., there is a particular form 
used, consisting of the personal pronoun and Neneta, Kcneta, Oneta, 
joined to the noun. 

A letter is inserted in some words in accordance with the laws of 
euphony. 

Animate Noun. 

Nistoa Nenetakotas = My own horse. 

Kistoa Kenetakotas = Thy own horse. 

Ostoye Onetakotas = His own horse. 

Exclusive, 
Xislunan Nenetakotasinan = Our own horse. 

Inclusive, 
Kistunon Kenetakotasinon = Our own horse. 
Kistoawa Kenetakotasiwao = Our own horse. 
Ostoyewa Onetakotasiawa = Their own horse. 
Nistoa Nenetakotasiks = My own horses. 

Kistoa Kenetakotasiks = Thy own horses. 

Ostoye Onetakotasiks = His own horses. 

Exclusive, 
Nistunan Nenetakotasinaniks = Our own horses. 

Inclusive. 

Kistunon Kcnetakotasinrniks = Our own horses. 
Kistoawa Kcnctakotasi'wawiks = Your own horses. 
( )stoyewa Onetakotasiawa wiks = Their own horses. 



14G TRANSACTIONS OP THE CANADIAN INSTITUTE. [VoL. V 

Inanimate Noun. 

Nistoa NenetaksistoCn = My own knife. 

Kistoa KenetaksistoOn = Thy own knife. 

Ostoye OnetaksistoCin = His own knife. 

Exclusive, 

Nistunan Nenetaksistouninan = Our own knife. 

• 

Inclusive, 
Kistunon KenetaksistoCininon = Our own knife. 
Kistoawa Kcnetaksistoiiniwa = Your own knife. 
Ostoycwa OnetaksistoOniawa = Their own knife. 
Nistoa Nenetaksistoaks = My own knives. 

Kistoa Kcnetaksistoaks = Thv own knives. 

Ostoye Onetaksistoaks = His own knives. 

* Exclusive, 
Nistunan Nenetaksistonanaks = Our own knives. 

Inclusive, 
Kistonon Kenetakslstononaks = Our own knives. 
Kistoawa Kenetaksistoawaks = Your own knives. 
Ostoyewa Onetaksistoawaks = Their own knives. 

Examples, 
Nistoa Nenctakokoa = My own home. 
Nistoa Nenetaksinaksin = My own letter. 
Nistoa Ncnetanamau = My own bow, or gun. 
Nistoa Notoiini = My own knife. 

This is a different form for the same inanimate noun as given above. 

The accusative case shows the object of the verb. 

The accusative animate is expressed by adding zva as a suffix to the 
singular. 

Nitukominiao pukawa = I love a child. 

Akoinimco pukawa = He loves a child. 

Nitukominiao ponokamltawa -= I love a horse. 

The accusative plural is formed by adding a to the plural as a suffix, 
as 

iMtukomimaks pukaksa J love children. 
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The accusative inanimate is expressed by adding awa as a suffix. 

NitOsatciqp sinaksinawa — I read a letter or book; literally, I look at 
a letter. There is no word in the language to express our English phrase 
"to read". 

Nitapistotsiqp napyoyisa = I built a house. 

Declension of Noun. 

Animate Noun. 

SINGULAR. PLURAL. 

Nom. — Imeta = A dog. Norn. — Imetaks = Dogs. 

Poss. — Ometa — His dog. Poss. — Ometaks = His dogs. 

Ace. — Imetawa = A dog. Ace. — Imetaksa = Dogs. 

Inanimate Noun. 

SINGULAR. PLURAL. 

Nom. — Sinaksin = A letter. Nom. — Sinaksists = Letters. 
Poss. — Otsinaksin = His letter. Poss. — Otsinaksists = His letters. 
Ace. — Sinaksinawa = A letter. Ace. — Sinaksistsa =- Letters. 







Terms of Relationship, 


Nina 


^ 


My father. 


Nfksista 


:= 


Mv mother. 


NiskOn 


= 


'My younger brother. 


Neesa 


= 


My elder brother. 


Nisisa 


= 


My younger sister — Nitakim. 


(Feynale speaking) 




(male speaking). 


Ninista 


^ 


My elder sister. 


Noqkoa 


= 


My son. 


Nitiina and Nitiinis 


= 


My daughter. 


Noma 


— 


My husband. 


Nitoqkeman 


= 


My wife. 


Nistiimo 


= 


My brother-in-law, r.^., husband of my sister 


NistCimoqko 


^ 


My brother-in-law, i.e., brother of my wife. 


Nokos 


— 


My child. 


Visokos 


= 


My grandchild. 


Nisoqkoa 


— 


My grandson. 


Nisotuna 


= 


My grand-daughter. 
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The Pronoun. 

A pronoun is a word used instead of a noun. 

There are six classes of pronouns — personal, possessive, demonstrative, 
interrogative, relative, and indefinite. 

THE PERSONAL PRONOUN. 

Personal pronouns are substitutes for the names of persons or things. 
They are called personal because they designate the person of the noun 
which they represent. 

Inflexion of the Personal Pronoun. 



• 


BLACKFOOT. 


CREE. 


OJIBWAY. 


I 


Nlstoa 


Niya 


Niij 


Thou 


Kfstoaand Ststoa 


Kiya 


Kin 


He, she, it 


Ostoye 


Wiya 


wrii 


Exclusive, 






' 


We 


Nistunan 


Niyanan ami Niyan 


Ninawlnd 


Inclusive, 








We 


Kistunon 


Kiyanan 


Kinawind 


You 


Kistoawa 


Kiyawa 


Kinawa 


They 


Ostoyewa 


Wiyawa 


Wlnawa 



There is a peculiarity in the pronoun especially observable in the 
Ojibway, Cree and Blackfoot languages, namely the double first person 
plural. This has already been explained under the exclusive first per- 
son plural and inclusive first person plural. As this is a highly import- 
ant distinction, which ensures dcfiniteness of expression, I shall repeat 
the explanation in another form, even at the expense of redundancy. 

In the exclusive first person plural Nistunan^ the persons speaking 
do not include the second persons, that is the persons addressed. This 
exclusive plural includes only the first and third persons, viz.: — He and 
I ; or, They and I. 

The inclusive first person plural or second first person plural Kistu 
non, includes the persons addressed, and not the third persons, viz.: — 
Thou and I ; or, You and T. Great care must be exercised in grasping 
intelligently and thoroughly this distinction, as it is very extensively 
used in the language, especially in the verb. 

The personal pronoun is used with verbs in a contracted form. 
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In the singular number, the first and second personal pronouns are 
used as prefixes, and arc called article pronouns. 

Nistoa bcin^ij contracted to N and Ni, and Kistoa to K and Ki. 

In accordance with the laws of euphony, inducing harmony of sound, 
the letter / is oftentimes inserted between the pronominal prefix or article 
pronoun and the tense root of the verb, and sometimes before the root of 
the verb itself, as 

Ni-t-awan-i = I say. Ni-t-an-i = I said. 

Ki-t-awan-i — Thou sayest. Ki-t-an-i = Thou saidst. 

awan-io — He says. an lo = He said. 

Sometimes the contracted form of the third personal pronoun is at- 
tached to verbs, with the aid of a euphonic letter, as 0-t-se-kamus-io = 
He stole. Generally, however, the third person of the verb has not any 
article pronoun, the person being fully expressed by the inflexion of the 
verb. 

The Expression Self. 

For the expressions self and selves the particle kauk is added as a 
suffix to the personal pronouns, as : 

Nistoakauk = Myself. 

Kistoakauk = Thyself. 

Ostoyekauk = Himself, herself, itself. 

{Exclusive^ Nistunanakauk = Ourselves. 

{Inclusive) Kistunonakauk = Ourselves. 

Kistoawakauk = Yourselves. 

Ostoyewakauk = Themselves. 

The Possessive Pronoun. 

Possessive pronouns receive their distinctive name from the idea of 
possession being inherent in them. 

There are two classes of possessive pronouns: separable and conjunctive. 

The separable possessive pronouns are not joined to another word, but 
stand alone, although related to other words in the same sentence. 

In the plunil number they agree with the animate and inanimate 
nouns which they represent. 
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When representing a noun in" the singular number, the animate and 
inanimate forms are ah'ke. 





BLACKFOOT. 

Nitsiiian 


OJIBWAY. 


Mine 


Nin 


Thine 


, Kitsinan 


Kin 


Ilis, hers, its 


Otsinan 


Win 


Exclusive. 






Ours 


NItsInanan 


Ninawind 


Incluswe. 






Oure 


Kitsinanon 


KTnawincl 


Yours 


KUsinanawa 


Kinawa 


Theirs 


Otsjfnanawa 


Wfnawa 



Animate Fonn. 

Mine = Nitsinaniks. 

Thine = Kitsinaniks. 

His, hers, its = Otsinaniks. 

{Exclusive) Ours = NTtsinananiks. 

{Inclusive) Ours = Kitslnanoniks. 

Yours = Kitsinanawaks. 

Theirs = Otsinananlks. 

Inanimate Form. 



Mine 

Thine 

His, hers, its 
{Exclusive) Ours 
{Inclusive) Ours 

Yours 

Theirs 



Nitsinanists. 

Kitsinanists. 

Otsinanists. 

Nitsinananists. 

Kitsinanonists. 

Kitsin^nawasts. 

Otsinananists. 



For the expression All these are mine, the pronoun Nttshianta is used, 
which is declined in the same manner as Nitsinan. 

Conjunctive possessive pronouns arc joined to nouns, and thus are 
formed nouns in the possessive case. These arc the same as the con- 
tracted forms of the personal pronouns, which are used as article pro- 
nouns. They are thus expressed in conjunction with noims and verbs : 

1st person — N, Ni, Nit, Nits, and other vowels united with N 
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2nd person — K, Ki, Kit, Kits, also Ko, Ku, etc. 
3rd person — O, Ot, Ots. 

Examples of the conjunctive possessive pronouns will be found in the 
treatment of the declension of the noun in the possessive case. 

The following examples will also show the true meaning : 

Puqsipipotot nisokasim = Bring my coat. 
Puqsipipes notasa = Bring my horse. 

Noqkokit nitsopatsis = Give me my chair. 

The Demonstrative Pronoun. 

The demonstrative pronouns point out distinctively the persons or 
things spoken of. There are two forms, viz.: animate and inanimate. 





BLACKFOOT. 


1 
CREE. 


OJIBWAY. 


ANIMATE. 








This. 


Amo and Aiuoia. 


Awa. 


A 

A. 


That. 


Oma. 


Una. 


A 

A. 


This or thai. 


Anauk. 






These. 


Anioksl and Amoksfm. 


Okf. 


Ogaw. 


Those. 


Onieksi and Omeksik. 


Uniki. 


lyfo. 


These or those. 


Aniksauk. 






INANIMATE. 








This. 


Amo and Amo!a. 


Oma. 


Aw. 


That. 


Omem. 


Unima. 


fo. 


This or tliat thinj^. 


Animauk. 






These. 


Aniosts and AmoAtsim. 


OhI. 


Onaw. 


Those 


Omests and Omeslsini. 


Uniki. 


Tuio. 


These or those ihinj^s. 


Anfstsauk. 







Examples of the Aniynate Demonstrative. 



Amo notas 
Amoksi notasiks 
Amoksi imetaks 
Amakckwan 
Oincksi ponokamitaks 



= This (is) my horse. 

= These (are) my horses. 

= These dogs. 

= This girl. 

= Those horses. 



Oma inatiipi skunataplo = That person is strong. 



\ 
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Examples of the Inanimate Demonstrative, 

Amo nitsapyoyis = This (is) my house. 

Amanakas = This wagon. 

Amosts matakists = These potatoes. 

Omests sinaksists = Those letters. 



The Interrogative Pronoun. 

Interrogative pronouns are those which are used for asking questions. 





ANIMATE. 


BLACKFOOT. 


1 

CRKE. 








(Suii:.) 


Who 


Tuka 


Avvena 




Which 


Taa 


Keko 




Who is he 


TAkats 




iPiu.) 


Who 


T^kaks 


Awenlkl 




Which 


Tciaks 


Tanilnikl 




INANIMATE. 






(Sing.) 


Which 


Tcia and Tcima 


Keko and Tanlma 




What 


Uqsa 


Kekwai 




Wiiat 


Tcanistap! 






What is it 


Tcanistapslo 




(Plu,) 


Which 


Tdasts 


Taniwihi 




What 


Tcaa 


Kekwaya 



Examples. 

Tcakitawani = What dost thou say ? (present tense). 
Tcakitani = What dost thou say ? What didst thou say } 

This latter (imperfect tense) form is used more frequently by the 
Indians, instead of the present tense, but it has the force of the present. 

Tcawanio = What does he say ? 

Tuka kitfiqkoka = Who gave you } 
Tcanistaoats = What did he say? 

The Relative Pronoun. 

Relative pronouns serve to connect the clause of a sentence with its 
antecedent, and to describe or modify it. 
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Animate. 


SINGULAR. 


PLURAL. 


Who. 


Anflk. 


• 

An(iksisk. 


Inanimate. 


SINGULAR. 


PLURAL. 


Which. 


Anik. 


Anistsisk. 


What. 







The particles oqpt and yigpt are used as suffixes to express the relative 
w/tat^ as : 

Anioats nitOqkoyiqpi = Did he say what he gave me ? 

Nitiisksiniqp kitOqkotoqpi = I know what I gave you. 

The compound relative pronoun whoever is expressed by the particle 
ifsty as when alone 

Istaowa = Whoever. 

Istiitomae matsisae = ^Vhoever wants (this house) can have it. 

Istaowa {iqkitotasin = Whoever wants this horse can have him. 

The Indefinite Pronoun. 

Indefinite pronouns represent objects indefinitely. These pronouns 
have animate and inanimate forms, and are separable and conjunctive. 

Animate and Separable. 

Iniiqkae = Somebody. 

Akaiem — Manv. 

Noqkctsim = Another, a different one. 

Istciki — Another, an added one, plural Istcikiks. 

Inatoqsi = Few. 

Matoqketse =x= Still another. 

Inanimate and Separable, 
Akauo — Many and much. 

Aietcinika = All. 
Noqketsim — Another. 
Istciki - Another, plural Istcikists. 

Nitapi = Another, the other. 

Matoqketse = Still another. 
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There are conjunctive indefinite pronouns which are used only when 
joined to a word, as 

Kiina = All, e.g., KOnaitOpiks = All the people. 

Kiinoanistcisa = Tell everyone to come. 

Noqketse = Another, e.g,, Noqkctsetiipi = Another person. 

The Adjective. 

An adjective is a word used to qualify nouns. 

There are four classes of adjectives, viz., separable, conjunctive, verbal 
and numeral. 

There are also two forms of the adjective, animate and inanimate, 
agreeing with the nouns which they represent. 

Separable Adjectives, 

Aqse = Good. Sokape = Perfect. 

MatOqse = Bad (evil). Makape = Dirty — rotten. 

also applied to wrong-doing. 

OmOqkime = Big. Inakime = Little. 

Spik^ = Thick. Stoy^ = Cold. 

Ksistoy^ = Warm. Soksim^ = Heavy. 

Inakime= little, becomes when joined to nouns the diminutive tJiUk. 

Separable adjectives are sometimes contracted in form and united with 
nouns, as 

Aqsoskitslpupl = Good heart. 

Omiiqkiapyoyis = A big house. 

Omdiqsinina = A great chief 

Makapoqsokoyi = The dirty road, the evil way. 

OmOqkokaio = a big bear, from OmOqkimi, big, contracted to 
Omfiqko and Kaio = a bear. 

Conjunctive Adjectives. 

Conjunctive adjectives are joined to nouns and verbs. When severed 
from their proper connection, they lose their meaning and cannot be 
translated, as : 

Mane = new or young. Manepuka = a young child, an infant. Mane- 
puka aikamotao = the infant is better. Kokinan manyoskitsipQpi = 
give us new hearts. 
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Nato = Holy. Natoapsinaksin = the holy book, i,e., the sun-book, 
the Bible. Natoapckwcin = the holy man, a missionary. Natoyetci- 
stcikwi = the holy day, the Sabbath. This cidjective is derived from 
natos = the sun, which is applied to spiritual things in the sense of being 
holy. Thus Natoapikwan is composed of natos, the sun, apt, the con- 
tracted form in word formation of matiipiy a person, and kwdn, the 
singular personal ending. 

The separable adjecti\nes are capable of being verbalized by the 
addition of the verbal suffix, and become adjective verbs, as : 



Aqse = Good. 
Matiiqse — Bad: 

Makape ~ Bad. 

He is wicked (moral badness). 

OmOqkime = Big. 
Inakime = Small. 



Aqseo = It is good. 

Matfiqseo = It is bad, Le., it is not 
good, ma being the negative particle. 

Makapeo = It is bad. 



Sokape 

Stoye 

Ksistoye 

Spike 

Akaise 

Matcaps 

Kimataps 

A ioq tokos 

Skunataps 

Akotcaps 



= Perfect. 

= Cold. 

= Hot. 

= Thick. 

= Old. 

= Foolish. 

= Poor. 

= Sick. 

= Strong. 

= Rich. 



Omiiqkimeo 


= 




is big. 


Inakimeo 


= 




is little. 


Sokapeo 


^ 




is perfect. 


Stoyeo 


= 




s cold. 


Ksistoyeo 


r= 




Is hot. 


Spikeo 


= 




is thick. 


Akaiseo 


^ 




is old. 


Matcapseo 


^ 


He 


is foolish. 



Kimatapseo = He is poor. 

/\ioqtokoseo = He is sick. 

Skunatapsio = He is strong. 

Akotcapseo = He is rich. 



Comparison of Adjectives. — Adjectives have three degrees of compari- 
son, the positive, comparative and superlative. The positive degree 
expresses the adjective in its simple form, as 



Stoye = Cold, 



Aqsc = Good. 



The comparative degree is formed by adverbial prefixes which are 
variously contracted. The particles attached to the adjectives are, 
E, Ek, Eki, Eks, EkCi, Eku, as : 

Kkstoye - Very cold, colder. 

Ekskaqsc — Very good, better. 
Ekskunataps = Very strong, stronger. 
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The superlative degree is formed by prolonging the adverbial prefix of 
the comparative degree, as : 

Ekstoye = Coldest, extremely cold. 

X 

Ekskaqse = Best, the highest good. 

X 

Ekskunataps = Strongest, the greatest strength. 

X 

Examples : 

Akaiem = Many. 

EkOkaiem = Very many. 

EkOkaiem == The most, the greatest number, a very great number. 

X 

Akauo = Much. 

Ekukauo ~ Very much. 

Ekiikauo = Very much. 

Ek(ikauo ^ The most, the greatest 

X 

There is a negative form of the adjective expressed by prefixing the 
negative particles Ma and Matsi, as : 

Epoyapetsi = A great talker. 
Matsipoyapetsi — A silent person. 
Aqse = good. Matfiqse = Bad. 
Skunataps = Strong. 

Matskunataps -- Not strong, weak. 

Numeral Adjectives, 

CARDINALS. 

NitukskQm ~ One. Nao ^ Six. 

Natokum — Two. Ikitceka - Seven. 

NiokskQm — Three. Nanisoyim ^ Eight. 

Nisoyim = Four. Naniso — " 

Nise " Pikso - Nine. 

Nlsetci — Five. Kepo - Ten. 

Niseto - " Kepi - " 

Kepi NitsekupOt = Eleven. Natsipe Nitsikup(it = Twenty-one. 

'* Natsekuput = Twelve. " NatsikupOt = Twenty-two. 

Kepi NiokupOt = Thirteen. ** NiokupQt = Twenty-three. 
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Kepi Nisokupiit 
" Nisetcikupiit 
" NaokupCit 
" IkitcekupOt 
" Nanisokupiit 
" PiksokupOt 

Natsipe 

Niipe 
Nisipe 
NisetcTpe 
Naoipe 



Fourteen. 

Fifteen. 

Sixteen. 

Seventeen. 

Eighteen. 

Nineteen. 

Twenty. 

Thirty. 
Forty. 
Fifty. 
Sixty. 



(( 



« 



i( 



(( 



« 



(( 



NisokupOt 

NisetclkupCit 

NaokupOt 

IkitcekupOt 

NanisokupOt 

PiksokupOt 



Twenty-four. 

Twenty- five 

Twenty-six. 

Twenty-seven. 

Twenty-eight. 

Twenty-nine. 



Ikitcipe 
Nanisipe 
Piksipe 
Kepipe 



Seventy. 
Eighty. 
Ninety. 
One hundred. 



<i 



it 



u 



Kepipe ki Nitsekupiit 
'* Nisetcikupfit 
" Kepo 
" Natsipe 

Natoka kepipe 

Niokska 

Niso 

Ntsito 

Nao 

Ikltceka 

Nanlso 

Pikso 

Kepipepe 

Naniso kepipepe 

Kepi 

Niipe 



(i 



ii 



ii 



i( 



(t 



u 



One hundred and one. 
One hundred and five. 
One hundred and ten. 
One hundred and twenty. 

Two hundred. 
Three hundred. 
Four hundred. 
Five hundred. 
Six hundred. 
Seven hundred. 
Eight hundred. 
Nine hundred. 
One thousand. 
Eight thousand. 
Ten thousand. 
Thirty thou.sand. 



In reckoning from eleven to twenty Kepi is generally unused, and the 
simple form is then : 

NitsekupOt = Eleven. 

NatsekupOt = Twelve. 

NiokupOt = Thirteen, etc., etc. 
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Some of the numerals have two and three words for the same 
number, as : 

Two = NatokOm and Natoka. 

Three = Niokskum " Niokska, 

Four = Nisoyim " Niso. 

Five = Nisetci " Nisi to. 

Ten = Kepo " Kepi. 

There is a form of broken speech also in use in reckoning, as : 

Kepi mistaput nisetci = Fifteen. 
Kepi mistaput nao = Sixteen. 
Kepipe naokupfttipi mistaput nisetci = One hundred and sixty-five. 

Numerals are generally combined with nouns, though they are separ- 
able adjectives, as : 

Nitsepoqse = One dollar. NaotOpe = Six persons. 

Niokskotas = Three horses. Ikitcetiipe = Seven " 

Nitset(ipe = One person. Nanisotiipe = Eight " 

Natsetiipe = Two persons. Piqsotdipe = Nine " 

NiokskatQpe = Three ** KepttOpe = Ten " 

NisotOpe = Four " Nisoqkditseo = Four feet. 

Nlsetcitiipe = Five ** 

Nltsinoaiaks nanisoyimiao ponokamitaks = I saw eight horses. Kepi 
notasiks = I own ten horses. Literally — tetty my horses. This is the 
mode of expressing possession in use among the Indians. 

Tcanistclsa kltakotoqpa = When will you return ? Nao tcistcikwists 
nQqsikOmitoto = Perhaps I shall return in six days. 

The natives generally use the term nights where the white men say 
daySy but the advent of the white man has introduced modes of speech 
when speaking to white men, which are not employed by the natives 
when in conversation among themselves. 

Natokae tcistcikwee nitapautakl ki nisoyimi supoksiks notoqkwenani = 
I worked two days and earned four dollars. 

Ktcipustoyemio akapyoyis = He lived in town ten years. 
Nitukskumats = Is there one? Kepioats = Are there ten? 



it 
It 

« 
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Multiplicative Numerals. 

Nitukskaowa = Once. Naoyaowa = Six times. 

Natokaowa = Twice. Ikitcekayaowa = Seven 

Niokskaowa = Three times. Namsoyaovva = Eight 

Nisoyaowa = Four ** Piksoyaowa = Nine 

Nisitoyaowa = Five " Kepoyaowa = Ten 

Kepi nitsikupfitoyaowa = Eleven times. 
" natsikuputoyaowa = Twelve " 
" niokuputoyaowa = Thirteen " 
" nisokuputoyaowa = Fourteen " 

All the other multiplicative numerals are formed on the same plan by 
adding yaowa to the contracted forms of the cardinal numbers. 

Tcamtco kitsitupoqsiststci akapyoyis = How many times did you go 
to town ? Nisoyaowa nitsitfipoqsistci = I went four times. 

Ordinals, 

Petslstoye = First. Omoqsisituqp = Fifth 

Omoqslstokuqp = Second. Omoqtaoqp = Sixth. 

Omoqsoqskuqp = Third. Omoqtokitcekuqp = Seventh. 

Omoqsisoqp = Fourth. Omoqtanisoqp = Eighth, etc. 

Numerical Combinations. 

Aq and Aqk when used in combination with a number mean per- 
haps^ as : 

AqkitukskOm = Perhaps there is one. 

Aqsistokiim = Perhaps there are two. 

AqsokskOm = " " three. 

Aqsisoyim = ** " four. 

Aqsisito = " " five. 

Aqkao = " " six. 

AqkitcekOm = " " seven. 

The other combinations are formed on the same plan. 
Name combined with numbers signifies only. 

Nametukskum = Only one. Namao = Only six. 

NamestokCim = " two. Namoqkitcekiim = " seven. 

Nameokskilm = " three. Namanisoyim = " ei<>ht. 

Namesoyim = " four. Namepiqso = *' nine. 

Namesito = " five. Namekepo = " ten. 
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There is another method of expressing this phrase, as : 

Aistokiim = Only two. Aiokskflm = Only three, etc. 

Numerical Expressions of Time. 

Stoye = Winter. Nepoyi = Last summer. 

Istoyisi = Next winter. Mokoye = Autumn. 

Akiitstoye = Last winter. Motoye = Spring. 
Nepus = Summer. 

Nitukska stoye = One winter or one year. 

Nitukska natosi = One month. 

Tcanistceo = What time is it? 

Kiitaumiispiksistciko = Is it early in the day ? 
Tcanistconi kesom! = How old is the moon ? 
Anoki tcistciko = Half a day. 

Siipoksi tcistciko = A whole day. 

Inflkanauksi tcistciko = One fourth of a day. 

Natos = the sun. This is often used in common for tlu moon^ and for 
a month. 

The natives have names for the months peculiar to themselves, as : 

Piike-pistce = Choke-cherry month. 
Saatos = The month the ducks arrive. 

Saaksistfipo = The month the ducks depart. 
Omflqkopotao = The month of the big snow. 

Anuqk = Now. 

Anuqk tcistcikwe = To-day. 

Kokose = Night. 

Kokoye = Last night. 

Anuqk kokose = To-night. 

A • 

Atakose = Afternoon. 

Ototcik^iqtcistcikwe = Noon. 

Apinakwils = To-morrow. 

Matunye = Yesterday. 

Matunyis = To-morrow. 

Mistapatunye = Day before yesterday. 

Mistapiapinakwils = Day after to-morrow. 
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Apinako = To-morrow at daybreak. 

Tcistcikenftts = Daylight. 

Askenflts = Darkness. 

Kiskinatunye = Sunrise. 

Aisokfttoyetcistcikwe = Sunday is ended. 

Numerical Expressions of Money. 

Mikskim = Metal, a general term for money. 

Itiiqpumope = The thing to trade with, money. 

Nitsapoqse = One dollar. 

Natokiim sapoqse = Two dollars. ^ 

Omuqkflnauks = The large half — fifty cents. 
In\\k\lnauks = The small half — twenty-five cents. 

Niokska Inftk^nauks = The three small halves — seventy-five cents. 
OmilqkAnauks ke inftk^inauks = The large half and the small half* — 
seventy-five cents. Aipiinasaine = A term for five and ten cents ; 
literally, the thing to cry over at night, and in the morning the weeping 
is at an end. The natives explain this term by saying that the piece of 
money is so small that when they look at it at night they begin to weep; 
and in the morning, when they again look at it, they say it is foolishness 
to weep over such a small thing, and they cease crying. SApoks!, the 
term for one dollar, means a whole thing. 

The Adverb. 

There are several kinds of adverbs, which are classified according to 
their signification. 

Adverbs of Time. 

Anuqk ^ Now. 

Kinuqka — And now. Just now. 

Anuqk tcistcikwe = To-day. 

Anuqk kokose = To-night. 

A 

Atakose - Afternoon. 

Matomoqts — Formerly. Some time ago. 

Misamoe — Long ago. 

Matomaisdmo — Not long ago. 

Matcisiimo . rr. « " 

Uniqka ^ Then. At that time. 

11 
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Sakooqts 


— Afterwards. By and bye. 


Matunyis 


= To-morrow. 


Apinakwfls 


<i 


Matunye 


Yesterday. 


Aisiimoye 


— Long ago. 


Kipe 


= Soon. In a short time. 


Sake 


- Still. 


Ok^ 


Already. 


adverbial part 


icle — much, as ^.f^aisotao ~- It will rain 



heavily. Ako = much, as /i^^awftqsin = plenty to eat. 



Adverbs of Place, 



Tcima 


= Where. 


Astooqts = Near. 


Nats 


i( 


Astceo = Near. 


Tcia 


(( 


Pieqtce = Far off. 


Anom 


= Here. 


Pio = " ** 


Kinom 


= Just here. 


Spoqt = Above. 


Oma 


= There. 


Spoqtcim — " 


Oma 


= Yonder. 


Stiiqts = Below, under. 


Omem 


= There. 


Stilqtcim = 


Matomoqts 


= Before. 


Saoqts = Outside. 


Aptuoqts 


= Behind. 


Saoqtclm = " 


Pistoqts and Pistoqtcim 


= Inside. 


Satoqts and 


Satoqtcim 


= Across. 


Osoqts and 


Osoqtcim 


= Backwards. 


Sapoqts and 


I Sapoqtcim 


= Sidewards. 


Rtomoqts 




= Forward. 


Sakooqts and Sakooqtcim 


= After. 


Etcinastceo 




= Everywhere. 


Matsikiowats 


= Nowhere. 


Apiimoqts and Apdmoqtcim 


= Across the river. 


Ametoqts and Ametoqtcim 


= Up the river, westward. 


Pinapoqts and Pinapoqtcim 


= Down the river, eastward. 



Amiskapoqts and Amiskapoqtcim = Southward. 
Ap<itusoqts = The north. Northward. 

Kiomi = There. 

Kia = Come on. 

K<iko = Go on. 
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Adverbs 


of Interrogation, 


Tcanistce 


= When was it ? 


Tcanistcis 


= When will it be ? 


Tcanistcisiiino 


= How long ago ? 


Tcanitclm 


= How many ? 


Tcanitcaw 


= How much ? 


Tcanistcipio 


= How far is it .^ 


Tcanistcitiipi 


= How many people ? 


Tcima 


= Where. 


Nats 


i( 


.A 
Unats 


_- '* 


Tcaa 


i( 



Uqsa = 

Adverbs of Quantity. 
Akaiem = Many. Tnatoqtseo = Less. 

A 

Akauo = Much. Unyae = Enough. 

Matakaiem = Few. Istcike = More. 

Matakauo = " Anaukoqts = Half. 

Pistcikvve = Little Aitcimka = All. 
Inakotsis = " 

Adverbs of Manner 

Sapiinistce = Collectively. 

Netoy^ = Alike. 

Makape = Badly, wrong. 

Hftn^ = In that manner. 

Ekska = Very. 

Noqketcim = In another way, differently. 

Kip^ = Quickly. 

Ksistoqts = Freely, without favour. 

Ksistape = Aimless, fruitless. 

Ekine = Slowly, gently. 

Adverbs of Comparison, 
Akauo and Istcike = More; 
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Adverbs of Affirmation. 

(j = Yes. 

Emani = That is true, truly. 
Hiine = That is it. 
Netseo = That is so. 

Adverbs of Negation, 

Sa = No. 

Matcistci = None at all. 

Maqkakanistce = It is not so. 

Adverbs of Uncertainty. 

Tcaqta = Perhaps. 

Mati\stciniqp = " 

The prepositions arc almost invariably joined with the noun or verb, 
and are in this sense particles or inseparable prepositions. Prepositional 
particles are generally incorporated with the verb, not as a prefix, but 
immediately after the pronomial particle and before the tense root. The 
following prepositional particles are found along with others in the 
language : 

Slip = Into. Mut = From, with. ItAqk = Upon, as : 

Anakas ///J^/t'-itaupio = He sits upon the wagoft. 
Akapyoyls ni;///J/oto = I have come from town. 
Nitiiqsitaupio = I am sitting upon. 

Anim = In, as: Anim Akapyoyls = In town. Itsoiqtce = In the water. 
Potoq =: To the place, as: Ktokutcco = He sent him. Etq/>^/^^kutceo = 

Thk Conjunction. 
Kl = And, but. 

Sometimes the conjunction is joined to another word, as : 

Kiniqka = And then. 

Kioto = And he came, but he came. 

Tuka = Because. 
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Interjection. 


Hau! Hau! 


= A form of salutation. 


Kika 


= Wait! 


Oki 


= Now ! Come on ! 


Ekakima 

MApet 

Ma 


• 

= Courage! 
= Be quiet ! 
= Here ! Take this ! 


Moayok 


• 

= Here it is ! 


Aia 

Mistaput 
Satcit 


= Oh ! an expression of pain, used 
only by females. 

= Get away from here ! Go away ! 

= Look ! 



{To be Continued,) 
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THE d6n6s of AMERICA IDENTIFIED WITH THE 

TUNGUS OF ASIA. 

By Rev. John Campbell, LL.D. 

(Read 2nd February, i8gj.) 

GuTZLAFF writes: "The Mantchoos, a Tongoosian race, have, since their 
conquest of China, become a civilized people. Those who remain in 
their original country form, nevertheless, a portion of the imperial forces. 
Every male is obliged to enlist under one of the royal standards, of 
which there are eight. Many thousands are dispersed throughout the 
whole Chinese empire, where they are either soldiers or hold the highest 
offices in the state. They were originally Nomades, in manner not 
unlike the Mongols, though inferior in courage. The inhabitants of the 
northern provinces are a miserable race, living almost exclusively upon 
dried fish." Klaproth says : " All the Tungusian stocks under Chinese 
sway bear the common name Mandju." The Mantchus, therefore, are 
simply a section of the Tungus, of whom Klaproth further remarks : 
" The Tungus have no common or national name, yet most \yho dwell 
in Siberia call themselves Boye, Boya or Bye, that is, men (Mantshu 
beye, body, self). Some give themselves the name Donki, people, whence 
the name Tungus appears to have arisen. * * * However this may 
be, it is acknowledged without doubt that the Tungus' name is already 
very old, for we find it among the Chinese as early as the birth of Christ, 
when they called this people the Tungchu." Among their tribes, which 
1 shall enumerate later, are those called Djan, Donggo, Djanggia, Dung- 
gia. Dung, and Djang. 

Father Morice's able, interesting, and instructive monographs on the 
Den^s of the far Northwest have had the effect of reviving my interest 
in the extensive and widely scattered aboriginal population so-called. 
Just sixteen years ago, within a few days, for it was on the 17th of 
December, 1880, and I write now on the 22nd, of 1896, I read a paper 
before the Literary and Historical Society of Quebec, in which, among 
other things, a comparison was instituted between the Den^s of America 
and the Tungus of Asia. These peoples are so well differentiated in 
Asia and in America from neighboring tribes as to make the task of 
comparison void of much difficulty, the chief want being material on both 
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sides, although the labors of Fathers Petitot and Morice have done much 
to fill up gaps on the American side. Writers on Siberia have, unfor- 
tunately, acted after the fashion of former describers of the American 
Indian, by confounding the Tunguswith the Tchuktchis and Yakuts, the 
Koriaks and the Kamtchadales. Apart from Father Morice, and the 
comparative vocabularies of the D^n^ dialects taken from the collections 
of Petitot, Bancroft, Dawson, Tolmie and others, my authorities are 
rather ancient, but their antiquity is really in their favor, as it represents 
the two stocks in a native state, unaffected by external influences. For 
the Tungus, I am indebted to Santini, Martin Sauer, Adelung, Klap- 
roth, and Malte-Brun, and for the D^n^s, to Mackenzie and Hearne. I 
shall have occasion, in making the argument cumulative, to repeat some 
facts stated by me in a paper entitled " Asiatic Tribes in North 
America," which was published in the Proceedings of the Institute of 
1 88 1, New Series, Vol. i. Part 2, p. 171. 

THE D£n£ tradition. 

Sir Alexander Mackenzie says, concerning the Chipewyans or Chippe- 
wyans, who are now called Athapascans and Montagnais : ** They have 
also a tradition amongst them, that they originally came from another 
country, inhabited by very wicked people, and had traversed a great lake 
which was narrow, shallow, and full of islands, where they had suffered 
great misery, it being always winter, with ice and deep snow. At the 
Coppermine River, where they made the first land, the ground was 
covered with copper, over which a body of earth had since been collected 
to the depth of a man's height." Father Petitot has a larger version. *' In 
1 863, the D^n^s of Great Slave Lake, whom 1 questioned as to the place of 
their origin,told me,* This is what we know : In the beginning, there lived 
a great giant named Jakke-elt-ini (he whose head sweeps the sky), who 
barred our entrance to this desert and yet uninhabited land. The men 
(D^n^s), pursued him and killed him. His dead body fell across the two 
continents, became petrified, and served as a bridge over which reindeer 
have passed and repassed until our days, from one shore to the other. 
The feet of the giant rest on the west shore, and his head reaches to Cold 
Lake." Who does not recognize, under the allegorical form, the 
narrative of the arrival of the D^ntSs in America, and the struggles they 
had to endure there against the barrenness of the soil, and the harshness 
of the climate ? For proof in support, the D^n6s call the long Cordillera 
of the Rocky Mountains, Ti-honan-kkwene (the back-bone of the earth), 
which they observe to run down the length of the continent, and which 
they regard as the back of the giant that has served as a bridge to these 



1896-97 ] 'THE D^N^S OF AMERICA IDENTIFIED WITH THE TrNGUS OF ASIA. 169 

waves of humanity for passing from Asia to America. As a second 
proof, they call by the name, Thi-lan-ottine (the inhabitants of the top of 
the head), the D^n^ tribe which haunts the shores of Cold Lake, where, 
they say, the head of their giant lies. It is thus easy to see, that by this 
giant they meant to symbolize their own nation. ♦ ♦ ♦ The Peaux 
de Li^vre have another version of their arrival in America. Formerly, 
they say, we dwelt on the shore of a western sea, and our enemies were 
on the east, but since the earth has changed sides wc find ourselves in 
the east and our enemies in the west. By these enemies they now mean 
the nation of the Mollouches (? Kolush or Thlinket) ; but, in their 
tradition, they mention a powerful people who shaved the head, wore 
wigs, and reduced them to live in slaver^'." 

Mr. W. H. Dall, in his article on "The Origin of the Innuit or 
Eskimos," published in the first volume of Contributions to North 
American Ethnolog>', favors the Asiatic derivation of some of our 
aborigines ; and, from the fact that, at the present day, Behring Strait is 
frequently crossed by natives on the ice, infers that it constituted a 
highway for immigrants in the past. He quotes, somewhat disjointedly, 
from Mr. C. R. Markham's Arctic Paper, of 1878, presented to the 
Geographical Society of London, as follows : " During the centuries 
preceding the appearance of the Innuit in Greenland (1349 A.D.), there 
was a great movement among the people of Central Asia. The pressure 
caused by invading waves of population on the tribes of northern Siberia 
drove them still farther to the north. Year after year, the intruding 
Tartars continued to press on. Their descendants, the Yakuts, pressed 
on, until they are now found at the mouths of rivers falling into the 
Polar Sea. But these regions were formerly inhabited by numerous 
tribes, which were driven away still farther north over the frozen sea. 
Wrangell has preserved traditions of their disappearance, and in them, I 
think, we may find a clue to the origin of the Greenland Eskimos. The 
Yakuts were not the first inhabitants of the Kolyma. The Omoki, the 
Chelaki, the Tunguscs, and the Yukagirs, were their predecessors. These 
tribes have so wholly disappeared that even their names are hardly 
remembered." Sauer found the Tungus between Irkoutsk and lakoutsk,. 
the latter being the centre of the Yakuts, whose tradition, reported by 
him, is that they passed by the Tungus, when migrating from the south, 
so as not to come into conflict with them. The Russians found this 
northern spur of the Turkish family in lakoutsk in 1620. Mr. Dall 
corrects Mr. Markham in some particulars, and denies that the Yukagirs^ 
Tunguses, etc., have disappeared. The fact that the Mantchus are 
Tungusic sufficiently disproves Mr. Markham's assertion, but the fact of 
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Mongol pressure and displacement since the days of Kublai Khan, in the 
latter part of the thirteenth century, and even before then, cannot be 
disputed. There was an old civilization at Lake Baikal, as archaeological 
remains attest, long before Kublai's time, and its consequence was the 
expulsion of nomad, and especially of hunting and fishing, tribes, into 
the north and east. It is, therefore, most probable that a large body of 
the Tungus followed the Dakotas and the Eskimos into America over 
the ice-bridge of Behring Strait, and made their way through the latter 
to their present habitations, where they are known as the D^n^s. 

THE TUNGUS AND d6n6 TRIBES. 

Sauer, towards the close of last century, said : " The Tungoose 
wander over an amazing extent of ground, from the mouth of the 
Amour to the Baikal Lake, the rivers Angara or Tungooska, Lena, 
Aldan, Yudoma, Mayo, Ud, the sea coast of Ochotsk, the Amicon, 
Kovima, Indigirka, Alasey, the coast of the Icy Sea, and all the 
mountains of these parts ; constantly on the look out for animals of the 
chase." The names given their tribes by Adelung and Klaproth are 
largely derived from their places of abode and possessions or mode of 
life. Thus Klaproth's eleven vocabularies are those of Yeniseisk, the 
Tshapogirs, Mangaseya, Nertchinsk, Bargusin, Upper Angara, lakutsk* 
Ochotsk, the Lamuts, Lower Tungusa, and the Mantchus. Here 
Tshapogir, Lamut and Mantchu cannot be taken as Tungus titles. The 
Russians divide them into Horse, Reindeer, Dog, and Foot-going 
Tungus. The Mantchu, or rather Tungus emperor, Tai-dsu, who over- 
threw the Ming dynasty, and took possession of the Chinese throne, left 
on record, through his chronicler, a list of the Tungusic tribes under his 
sway, about the year 1616 A.D. These are some sixty-five in number, 
and should be valuable for comparative purposes. The lists of the 
Mithridatcs and of the Asia Polyglotta are not quite the same, although 
Klaproth appears to have been responsible for both. The following 
table presents the tribal names in alphabetical order, the variants to the 
right being those of Adelung. 

TUNGUSIC TRIBES IN 1616 A.D. 



Akiran 

Andarki-Aiman Andarki. 

AntKhulnku Antschulaku. 

Antu-Gual(fia 

Barde 

Chada (Ch h.ird.) 

Chcsiche Cheshichc. 

Chinfcan Chinn'kan. 



Indachun-takurara-GoIo . . 

Kuala 

Mardun 

Muren 

Namdulu 

Ncien Ncyon. 

Nimatsha 

Noro 



Cunfa Choifa. I Olchon Olcho 
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TUNGUSIC TRIBES IN 1616 X.T>,-^Contmned). 



Chuncche-Aiman Chuneche. 

ChunUhun. Chuntschum. 

Churcha 

Chuye Chuya. 

Djaisian 

pjakuma DHhakumu. 

Djakuta Dshakuta. 

Djan Dshan. 

Djang^ Dshann. 

Piaji(fgia Dshann'gia. 

Djetschen ni Aiman Dtihetschen. 

njoogia Dshoogia. 

Djusheri Dshuscheri. 

I^onggo Donn'g-o. 

Dung Dunn. 

Dunggia 

Eche-Kuren 

Elmin 

Feneche .... 

Fiu 

Fodocho 

Giamucha ... Giamuchu. 

GualUha 

Gunaka-Kuren 



Omocho-Shoro OmcKrhossoro. 

Onggolo. Onn'golo. 

Sachalian-ni-Aiman 

Sachaltsha Ssachaltsha 

Sakda Ssakda. 

Sargu Ssargu. 

Sibe Shibo. 

Sirachin Shirachin. 

Sirin Shirin. 

Suan Ssuan. 

Suifun-Ningguda Ssuifun ; 

Ninnguta »qparate. 

Suksuchu-Aiman Ssukssuchu. 

Tomocho 

Ula 

Urgutshen 

Usui Ussui. 

Usuri 

Wanggia Fanggia. 

Warka Uarka. 

VVedsi- Aiman'. . Uediii. 

Yaran 

Yarchu 

Yechc 



Major J. W. Powell, in his elaborate and complete work on American 
Linguistic Families, gives the following statistics of the D^n^s or 
Athapascans : " The present number of the Athapascan family is about 
32,899, of whom about 8,595, constituting the northern group, are in 
Alaska and British North America, according to Dall, Dawson, and the 
Canadian Indian Report of 1888; about 895, comprising the Pacific 
group, are in Washington, Oregon, and California : and abont 23,409, 
belonging to the Southern group, are in Arizona, New Mexico, Colorado 
and Indian territory. Besides these are the Lipan and some refugee 
Apache who are in Mexico. These have not been included in the above 
enumeration, as there are no means of ascertaining fheir number." M. 
Malte-Brun, writing in 1878, gives no statistics of the Mexican group, 
but furnishes the names of tribes included in it. He says : " The 
Apaches or Yavipei constitute a barbarous nation which has no fixed 
abode. They wander through the northern provinces of Mexico, some- 
times approaching the vicinity of Zacatecas. In their incursions they 
commit all sorts of depredations, destroying and burning the pueblos^ 
haciendas, and isolated farms. They are divided into several tribes ; the 
most important are those of the Navajo.s, Gilenos, Mimbrenos, Chafalotes, 
Faraons, Llaneros or Lipillanes, and Lipans. They speak the same 
language, which only varies in accent from tribe to tribe, so as not to 
hinder their being mutually intelligible. They have no connection in 
language or origin with the Comanches. The principal dialects of 
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Apache speech are : the Chimegue, the Yuta, the Muca-Oraive, the 
Faraon, the Llanero, and the Lipan. 

Returning to Major Powell, we find him classifying fifty-three tribes 
in three divisions, oc groups, Northern, Pacific, and Southern, the latter 
including most of Malte-Brun*s Mexicans 

DtNt TRIBES IN 1888. 



A. — Northern Group: 



Alv>teiia. 


Kutchin, 


Sluacus-tinnch. 


Kaiyuh-khotana, 


Montagrnais, 


TacuUi, 


Kcaltana, 


Montag'nards, 


Tahltan, 


K'naia-khotana, 


Nafirailer, 


Una-khotana. 


Koyukuk-khotana, 


Slave, 

B. — Pacific Group : 




Ataakut, 


Kwalhtoqua, 


Taltuctun tude. 


Chasta Costa, 


Kwatami, 


Tceme, 


Chetco, 


Micikqwutme-tunne, 


Tcetlestcan-tunne. 


Dakube tede, 


Mi'komvtunne, 


Terwar, 


Euchre Creek, 


Naltunne-tunne, 


Tlatscanai. 


Hupa, 


Owilapsh, 


Tolowa, 


Kalts'crca-tunne, 


Qwinctunnetun, 


Tutu-tunne. 


Kenesti or W^ailakki, 


S.iiaz. 
C. — Sou/ hem Group : 




Arivaipa, 


Lipan. 


Navajo, 


Chiricahua. 


Llanero, 


Pinal Coyotero. 


Coyotero, 


Mescalero, 


Tchikun, 


Faraone, 


Mimbreno, 


TchiMhi. 


Gileno, 


Mof^oUon, 




Jicarilla, 


Naisha. 





The only additions Malte-Brun makes to these are the Chafalotes 
Chimegues, Muca-Oraives, and Yutas. Some of Major Powell's names 
are not tribal ; a few are English, French, Spanish, fancy and local 
terms. The Montagnais are the Chippewyans or typical Athapascans 
and their true name is Ddn^-Dindji^ ; the Montagnards are, I supposei 
the Tenan-Kutchin ; while the Slaves or Dogribs are the Thing-e-ha- 
dtinne. But the name Mountain Men is also applied to the Tutchone- 
Kutchin. The classifications of Mr. Dall and Father Morice for the 
Northern group are somewhat different, and that of the latter, who finds 
fault with Mr. Dall's, is obscured by English names that are confusing 
and of very little scientific value. Mr. Dall's list of tribes is as follows : 



xVbbato-tena, 

Acheto-tinneh , 

Ahtcna. 

Daho-tena, 

Han-Kutchin, 

Kai-vulv>kho-tana. 



Koyu-kukh-otana, 

Kutcha-Kutchin, 

Nehauni, 

Natsit-Kutchin , 

Tahto-tinneh, 

Tehanin-Kutchin. 



Tenan-Kutchin, 

Tennuth-Kutchin. 

Tukkuth-Kutchin. 

Tutchonc-Kutchin. 

Unakhotana. 

Vunta-Kutchin. 
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Father Morice objects to this list, and maintains that the Kutchin 
tribes of Mr. Dall are, all but one, imaginary. But what shall we say of 
his own list, followed by the form in each case of the word for man ? 



li^estent D^n^s 



Chilchotins toeni. 

Carriers toen6. 



Nahanes t^n^. 



IfUernudiate DSn^s : 
Sekanais toeni. 



Eastern D^n^s : 



Chipcwayans . . .di^n6. 

Cariboo-eaters d6n4. 

Beavers dan^. 

Yellow- Knives d^n^. 



Dog^-Ribs dun^. 

Slaves din6. 

Bad People din6. 

Hares d6n^, ad6n6. 



Northern D^n^s : 
Louchcux dindjy6. 

The Carriers, we know, are Dr. Dawson's TakuUi, or Teheili, Indians, 
whom Father Morice calls Tachelh ; the Chipewayans are the D^n6- 
Dindjies ; the Beavers are the Tsatens ; the Dog-Ribs and Slaves are 
the Thingehadtinne ; and the Bad People, or Mauvais Monde, are said 
to be of the same stock. Dr. Latham, however, calls the Mauvais Monde 
the Daho-dinnis, and makes the Hares, or Peau-de-lifevre, and the 
Slaves one people. The Yellow-Knives, or Copper Indians, are the 
Ahtena, and the Loucheux are the Kutchins, Father Morice*s Tudukh ; 
but who are Cariboo-eaters ? I find them neither in Pilling nor Powell, 
Dall nor Latham, but, as they dwell east of the Chipewayans, they must 
surely be the Safisadtinne, or, as Latham has it, the See-eessaw-dinneh. 
Father Morice's deliberate avoidance of personal names has, doubtless, 
good reasons, but it is unfortunate that one so able to enlighten our 
darkness on this matter should decline to lift the veil. 

As our present purpose is to find tribal names belonging to the D^n6s, 
a series of twenty septs of the three impprtant tribes called by Father 
Morice, Tsilkohtins, Takelnes, and Tsekehnes, is worthy of presentation. 



Hwotsu-tinni, 

Lthan-tenne, 

Nahane, 

Nakraztli-tcnnc, 

Natlo-tcnne, 

Nazku-tenne. 

Nctu-tinni, 

Nutca-tenne. 



Otzenne, 

Saschut-qenne, 

Takelne, 

Tano-tenne. 

Tlaz-tenne, 

Tleskohtin, 

Tlothenkohtin, 

Totat-qenne, 



Tsat-qcnne, 

Tsekehne. 

Tsekehneaz. 

Tselohnc, 

Tsetaut-qcnne, 

Tsiikohdn, 

Yutsut-qenne 
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There are other terms which connect in some way with D^n^ nomen- 
clature, found in the collections of Pilling and others. We must not be 
critical about these, for Father Morice, by his silence, forbids us to be so. 
Some of the names were given by strangers, perhaps ; this need not 
trouble us any more than the titles Allemand, Dutch, and Welsh. Still, 
others, it is thought, may be Algonquin and even Eskimo words, which^ 
if true, would be awkward. In each case, a resemblance would be mere 
accidental coincidence and no sign of relation. However, one must work 
with the material that is to his hand, and trust to the indulgence of truly 
learned critics, who can appreciate difficulties. The question is : Are 
the names of the D^n^ tribes Tungusic ? This must be decided by a 
comparison of our two lists, one of which, it must be remembered, 
belongs to the early part of the seventeenth century. 



Tungus, 

Akiran, 

Andarkt-aiman, 

Antahulaku, 

Antu-Gualg'ta, 

Barde, 

Chada, 

Chesiche, 

Chingran. 

Chuifa, 

Chuneche-aiman, 

Chuntsun, 

Churcha. Yarchu, 

Chuya, Yeche, 

Djaisian, 

Djakuma, 

Djakuta. 

Djan, 

Djangr. 

Djangrgria. Dungrg:ia. 

DjetAchen-ni-Aiman, 

Djoogria. 

Djusheri, Usuri, 

Dong^o, Dunn, 

Eche-kuren. 

Elmin, 

Feneche, 

Fiu. 

Fodocho, 

Giamucha, 

Gunltsha, 

Gunaka-kuren, 

Kuala, Gualg^a, Warka, 

Mardun, 

Muren ? Mumren, 

Namdulu, 

Neycn, 

Nimatnha, 

Ninguta, 

Noro. 

Olcho, Olchon, 



Gileno, Ug:alenze. 

Natlo-tenne, 

Inkaliki, 

Nagfailer, 

Nulato, 

Acheto-tinneh, 

Tchishi, 

Quinctunnetun, 

Hupa, 

Kenesti, Nutca-tenne, 

Knai-kotana, 

Chiricahua, 

Saiaz, 

Tceme, 

Tchikun, Dakube, 

Tukudh, Ataakut, 

Toene, Otsenne, Suan, 

Tchanin-Kutchin, 

Dindjye, 

Tsatens, Tsatqenne, 

Daho-tena, Tahko-tinneh, 

Coyotero. Jicarilla, 

Tana-tenne, 

Kaiyuh-kotana, 

Ltpan, 

Henagri, 

Yavipai, 

Hwotsu-tinne, 

Chimegrue, 

Koltshane, 

Unakhotana, 

Kwalhioqua, Wailukki, 

Naltunne-tunne, Nulato. 

Mimbrcno, Faraon. 

Natlotenne, 

Nahane, 

Navajo. 

Micikqwutme-tunne, 

Llanero, 

Wailakki, Lthau-tenne, 
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TuitgllS. 
Omocho-soro, 

Sachalian-nt-aiman, 

Sachaltsha, 

Sargru. 

Sibi, Shibo, 

Sirachtn, 

Shirin, 

Suan, 

Suil un-Nin|f uda. 

Suksuchu-aiman, 

Tomocho, 

Ula. 

Urfoit!*hen, 

Wan{ffj:ia, FanirsriA, 

Wodsi-aiman, 

Yaran. 



Me&caleri), 

Mog'ollon, 

Tsekclnc, 

TcctleMtcan-tunne, 

Sluakus. 

Safisa-dtinne, 

Kcaltana, Tahltan, Taltuctiin-tude, 

Tselohne, 

Otzcnne, 

Chafalote, 

Sa»chut-qcnne, 

Tennuth-Kutchin, 

Willopah, Tolowa, 

Ukitcc-tcnne, Tlatskanni, 

Vunta-Kutchin. 

AbbatoTena, Hwotsu-tinni, 

Faraon. 



The above fifty-seven resemblances may not constitute in themselves 
proof positive that the present D^n^s are the old Tungus tribes, but they 
clear the way for more definite evidence. 

PHYSICAL FEATURES AND HABITS OF THE TUNGUS AND THE D^NES. 

Adelung quotes Dr. Redowsky as thus describing the Tungus : " They 
have flat faces, projecting cheek bones, little, sparkling eyes. The 
women are almost universally uglier than the men. The Tungus are for 
the most part, under medium stature and of a feeble bodily frame. They 
are very lively in conversation, and accompany all their utterances with 
gesticulations, that sometimes descend to the ludicrous. They are a 
good-natured, harmless people, quick to be angry, but, on the other 
hand, that as readily forgive offences. They do not trouble themselves 
about the future and are not industrious, so long as the necessaries of 
life — fish and skins — can be procured easily and without trouble. The 
objects of their luxury, tobacco and brandy, they obtain from the 
Russians. Of brandy, they are inordinately fond ; for a single beer- 
glass full they will often give ten and more minever skins." Santini*s 
description does not always coincide. He says : " Their faces are round, 
the cheek-bones high, the lips thick, the eyes small and black, the fore- 
head small, the ears large, the teeth white, and the hair black. ♦ ♦ ♦ 
The Tungus are generally tall, athletic and straight. They run with 
such velocity that I have often seen them overtake the swiftest animal in 
the forest. Corpulency and deformity of person are blemishes which are 
seldom seen among them, because from their youth they are trained to 
the chase and war." Sauer, so far as he goes, agrees rather with 
Redowsky than with Santini. " They are rather below the middle size 
and extremely active ; have lively, smiling countenances, with small 
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eyes, and both sexes are great lovers of brandy." Referring to his 
guides, he says : " I took leave of my Tungoose and their reindeer, and 
declare that I did so with regret ; for I was now an adept in riding, and 
found them more easy and agreeable than horses ; but, above all, I was 
enchanted with the manly activity of my guides, their independence and 
contentment. Satisfied with the limited productions of nature, where 
nature itself seems to forbid the approach of mankind, their astonishing 
fortitude, keeping in full force every lively sensation of the mind, and 
surmounting all difficulties, until they obtain the interesting object of 
their pursuit, inspired me with an ardent desire to participate in their 
dangers and delights.*' Elsewhere, he writes, " They are religious 
observers of their word, punctual and exact in traffic." 

Martin Sauer goes on to say : " They seldom reside more than six 
days in one place, but remove their tents though it be to the small 
distance of twenty fathoms, and this only in the fishing season, and during 
the time of collecting berries in such solitary places as are far distant 
from the habitation of Cossacs. Here they leave their supplies of dried 
fish and berries in large boxes built on trees or poles, for the benefit of 
themselves and their tribes in travelling during the winter. Berries they 
dry by mixing them with the undigested food (lichen) out of the stomach 
of the reindeer, making thin cakes, which they spread on the bark of trees 
and dry upon their huts in the sun or wind." In a footnote Sauer 
remarks regarding their frequent removals : " They say that their tents 
contract a disagreeable smell from remaining long in one place." " They 
seem callous to the effects of heat or cold." " They allow polygamy ; 
but the first wife is the chief and is attended by the rest. The ceremony 
of marriage is a simple purchase of a girl from her father ; from twenty 
to one hundred deer are given,or the bridegroom works a stated time for 
the benefit of the bride's father. The unmarried are not remarkable for 
chastity. A man will give his daughter for a time to any friend or 
traveller that he takes a liking to ; if he has no daughter he will give his 
servant, but not his wives." 

Abernethy supplements Sauer's statement regarding marriage : "In 
the marriage of the Tungusi many ceremonies are used, but the principal 
and indispensable one is, the offering a plate of corn or some game to 
the bride by her intended husband. Among several tribes of the Tungusi, 
marriage is attended with dancing, music and a variety of games and 
sports, which sometimes continue for several days. There are others 
who do not exhibit any mark of rejoicing on these occasions. Their 
courtship is generally of a very short duration. Among some the 
contract is conducted by their parents, while others allow the lovers to 
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choose and come to an agreement. They frequently bestow presents on 
each other, in order to ascertain each other's minds, for the acceptance of 
these gifts is a sure mark of their consent. The husband generally takes 
his wife among his own relations, where she spends several weeks, and 
is entertained with kindness and hospitality." " If the husband be a 
hunter, which is generally the case, for the greater part of them procure 
their subsistence cither by hunting or fishing, every domestic charge is 
devolved on the wife ; still there are some who attend to agriculture and 
the rearing of cattle. Nothing can exceed the modesty which both the 
bride and bridegroom assume on the night they are wedded ; and I have 
also been told that a separation frequently takes place a week or two 
after they arc married, by reason of her desire to live four weeks in 
perfect continence. This, however, is not generally true, for I observed 
that chastity was very often violated among them before they are legally 
united." 

Barrow, the author of " Travels in China," says : " The Mantchoo 
Tatars are scarcely distinguishable from the Chinese by external appear- 
ances ; the Chinese are rather taller, and of a more slender and delicate 
frame than the Tatars, who are in general, short, thick and robust. The 
small eye, elliptical at the end next the nose, is a predominating feature 
in the cast of both the Chinese and Tatar countenances, and they have 
the same high cheek-bones and pointed chins. The native color, both 
of Chinese and Tatars seems to be that tint between a fair and a dark 
complexion, which we distinguish by the word brunet or brunette ; and 
the shades of their complexion are deeper or lighter, according as they 
have been more or less exposed to the influence of climate." 

Klaproth, and other writers, mention the fact that the Tungus, and 
especially the Tshapojirs, were wont to tattoo their faces after the 
prevailing Siberian fashion, with bars or straight lines on the cheek and 
forehead. In the matter of valour, the Tungus seems generally to have 
been the man of the receding area, save in China where the Mantchu is 
supreme. Adelung refers to the Mantchusofthe Ssolan as a worthy and 
valiant people. All who have had to do with the Mantchu officials of 
China, civil or military, regard them as the nc plus ultra of falsehood 
and low cunning. Gutzlaff has characterized the Tungus tribes as 
deficient in valour ; and Wood, in his " Unciv-ilized Races," describes 
them as good-natured but full of deceit. Yet Sauer gives an instance 
of the Tungusian's fidelity to his word. ** An unchristcned Tungoose 
went into one of the churches at Yakutsk, placed himself before the 
painting of Saint Nicholas, bowed very respectfully, and laid down a 
number of rich skins, consisting of black and red foxes, sables, squirrels, 



1 78 TRANSACTIONS OF THE CANADIAN INSTITUTE. [VOL. V. 

etc., which he took out of a bag. On being asked why he did so, he 
replied, * My brother, who is christened, was so ill that we expected his 
death. He called upon Saint Nicholas, but would have no sorcerer. I 
promised that if Saint Nicholas would let him live, I would give him 
what I caught in my first chase. My brother recovered, I obtained these 
skins, and there they are.* He then bowed again and retired." Sauer 
euphemistically deals with their begging propensities : " They frequently 
resort to the solitary habitations of the Cossacs appointed to the different 
stages, as they are there generally supplied with brandy, needles, thread, 
and such trifles as are requisite among them and their women, who 
always accompany them in their wanderings." 

Turning now to the Den^s, we find Mackenzie saying: "The Chipe- 
wyans are sober, timorous, and vagrant, with a selfish disposition, which 
has sometimes created suspicions of their integrity. Their stature has 
nothing remarkable in it ; but, though they are seldom corpulent, they 
are sometimes robust Their complexion is swarthy, their features 
coarse, and their hair lank, but not always of a dingy black ; nor have 
they universally the piercing eye which generally animates the Indian 
countenance. The women have a more agreeable aspect than the men* 
but their gait is awkward, which proceeds from their being accustomed^ 
nine months in the year, to travel on snow shoes and drag sledges of a 
weight from two to four hundred pounds. They are very submissive to 
their husbands, who have, however, their fits of jealousy ; and, for very 
trifling causes, treat them with such cruelty as sometimes to occasion 
their death. They are frequently objects of traffic, and the father 
possesses the right of disposing of his daughter. ♦ ♦ * Both sexes 
have blue or black bars, or from one to four straight lines, on their 
cheeks, or forehead, to distinguish the tribe to which they belong. These 
marks are either tattooed, or made by drawing a thread dipped in the 
necessary color, beneath the skin. ♦ ♦ ♦ Plurality of wives is 
common among them, and the ceremony of marriage is of a very simple 
nature. The girls are betrothed at a very early period to those whom the 
parents think the best able to support them ; nor is the inclination of the 
woman considered. Whenever a separation takes place, which some- 
times happens, it depends entirely on the will and pleasure of the 
husband. * ♦ ♦ They are not remarkable for their activity as 
hunters, which is owing to the ease with which they snare deer and spear 
fish ; and these occupations are not beyond the strength of their old 
men, women and boys ; so that they participate in those laborious 
occupations, which among their neighbors are confined to the women. 
They make war on the Esquimaux, who cannot resist their superior 
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numbers, and put them to death, as it is a principle with them never to 
make prisoners. At the same time, they tamely submit to the 
Knisteneaux, (Crees), who are not so numerous as themselves, when 
they treat them as enemies." 

" They do not affect that cold reserve at meeting, either among them- 
selves or strangers, which is common with the Knisteneaux, but 
communicate mutually and at once, all the information of which they are 
possessed. Nor are they roused, like them, from an apparent torpor to 
a state of great activity. They are, consequently, more uniform in this 
respect, though they are of a very persevering disposition when their 
interest is concerned. * * * In their quarrels with each other they 
very rarely proceed to the greater degree of violence than is occasioned 
by blows, wrestling, and pulling of the hair, while their abusive language 
consists in applying the name of the most offensive animal to the object 
of their displeasure, and adding the term ugly, and chiay or stillborn. 
This name is also applicable to the foetus of an animal, when killed, 
which is considered as one of the greatest delicacies. ♦ * ♦ fhe 
country which these people claim as their land has a very small quantity 
of earth, and produces little or no wood or herbage. Its chief 
vegetable substance is the moss on which the deer feed, and a kind of 
rock moss, which, in times of scarcity, preserves the lives of the natives. 
When boiled in water, it dissolves into a clammy, glutinous substance, 
that affords a very sufficient nourishment. * ♦ * They are also of 
a querulous disposition, and are continually making complaints ; which 
they express by a constant repetition of the word eduiy^ "it is hard," in 
a whining and plaintive tone of voice.'* 

My copy of Hearne's Voyage is a French translation, which will 
account for the variation of the extracts from the original. He says : 
" The Northern Indians are, in general, of medium stature, well propor- 
tioned, and strong ; but they have little corpulence. They lack the 
activity and suppleness natural to the Indians whose tribes inhabit the 
western coast of Hudson's Bay. The color of their skin approaches that 
of dark copper. Their hair is black, thick and shiny, like that of other 
Indians. * * * The features of these Indians differ entirely from 
those of the other neighboring tribes, for their foreheads and eyes are 
small, their cheek bones high, and their nose aquiline, their face pretty 
full and their chin, as a rule, large. Their features vary but little in the 
individuals of the two sexes ; but it might be said that nature has 
submitted to fewer abnormalities in the case of the women. These 
natives have an exceedingly soft and even skin, and when they 
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keep their clothes clean there is no people in the world that has less 
smell. All the Northern Indians, as well as those of the Copper River 
and the Cote de Chien, bear, on each cheek, from three to four parallel 
lines which they make with an awl or a needle inserted under the skin 
which they rub with powdered charcoal when the instrument is with- 
drawn. In general, the Northern Indians are very selfish ; I really 
believe that they have no word in their language to express gratitude. 
They speak incessantly of their poverty, and, during the whole time of 
their stay at the fort, there is not one of them who does not complain of 
a thousand needs.'* 

** Each of these Indians hastens to make known his misfortunes, real 
or imaginary, and takes care to accompany his recital with sighs and 
tears. There are some, even, who pretend to be lame or blind, the 
better to excite pity. I know 'of no people so thoroughly masters of 
themselves on such occasions, and, in that respect, the women are 
superior to the men ; for, I can affirm having seen one, the one side of 
whose face expressed joy, while the other was bathed in tears. ♦ * ♦ 
Flattery is no less known to these Indians ; they make use of it as long 
as interest prescribes it but no longer. * * * If, at the end of a 
certain time, this conduct of theirs does not produce the effect intended, 
they break forth into invectives. * ♦ ♦ For the rest, their rage is only 
temporary, and they soon become reconciled with the man whom they 
had intended to dupe. * He is not a child,' they end by saying among 
themselves, * therefore he can't be taken in.' * * * In spite of these 
bad qualities, the Northern Indians are still the most easily managed of 
all those who frequent the Company's stores. As they drink little 
liquor, they keep their senses, and confine their violence to conversation. 
These Indians are, in general, very jealous of their wives, and I do not 
doubt that the same is the case with them ; but they are too much 
afraid of their husbands to dare exhibit the least suspicion. I cannot 
better compare the attitude of a Northern squaw before her husband 
than to that of European servants in the presence of their masters. The 
marriages of these people are accompanied with no ceremony. All the 
proposals and arrangements are made by the fathers and mothers or the 
nearest relations, and the women, under these circumstances, seem to be 
reduced to have no other will than that of their relations, who in their 
choice simply consult interest. ♦ ♦ ♦ Divorce is very common 
among the Northern Indians. It arises often out of immorality, but 
more frequently still, from incompatibility of disposition or bad conduct 
When it takes place, the ceremony begins with a volley of blows from 
a stick which the husband applies to his wife, and ends with putting her 
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to the door, telling her to go and find her lover, if she has one, or, in the 
contrary case, her own family." 

" The most remarkable dish of all the Indian tribes, whether of the 
north or of the south, is that composed of the blood and the half 
digested substances contained in the stomach of the cariboo, which they 
boil with a sufficient quantity of water to give it the consistency of broth. 
♦ ♦ ♦ Of all the larger animals, the cariboo is the only one the 
contents of the stomach of which the Indians who border on Hudson's 
Bay eat. They are so fond of it in winter, the time when this animal 
feeds on a tender white moss (lichen, Ceenomyce rangiferina), that I have 
seen them stop at the very spot where a deer had just been killed to 
devour the still palpitating entrails. They care less for this food in 
summer, if food it can be called, the moss then not possessing the same 
properties." 

With these extracts from both hemispheres may be compared the 
more recent observations of one who has exercised keen insight during a 
period of ample opportunity, into the lives of the D^n^ tribes. Father 
Morice, in his papers contributed to the Institute, has the following 
statements, worthy, in this connection, of special consideration. " The 
American aboriginal type is too well known on this continent to require 
a description from me. Our D^n^s, in spite of the characteristics which 
particularize them into various tribes, do not materially differ from it. 
Suffice it to say, that whilst the Chilxotins are generally of low stature, 
broad shouldered, and not unlike the Chinese in their physical features 
the Carriers are, as a rule, rather tall and stout, without being corpulent, 
while most of them possess a fine physique. On the other hand, the 
Sekanais and Nah*anes, especially the former, are slender and bony, with 
hollow cheeks, and almond shaped eyes shining with ophidian brightness. 
Of course, tattooing prevailed everywhere. The face was particularly 
the object of would-be ornaments in the shape of incrusted crosses or 
birds on the cheeks, the forehead or the temples. But more commonly 
they consisted of parallel stripes, more or less numerous, on the chin or 
the cheeks, converging to the mouth corners. On exceptional cases 
such as dances or * potlatches,* the D^n^s had recourse to charcoal to 
render themselves apparently more redoubtable. And the young folks 
had vermilion to enhance their natural beauty, and it may safely be 
conjectured that they did not use it sparingly." In the matter of painting 
the Tungus custom was that of the D^n^s, as will appear under the heads 
of Dress and Warfare. 

Father Morice continues : " Washing may be said to be a European 
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custom introduced among them. They clean their hands only, which 
they wash by filling their mouths with water and then squirting it over 
them in intermittent streams." Now, the author's mind must have run 
partly in the direction of this paper, for he subjoins a note : " This 
reminds the comparative Sociologist of a similar custom prevailing 
among the Tartars or Moguls of the Middle Ages. William of Rubruck 
(St. Louis* envoy to the great Khan, 1253), says that, *They never wash 
their clothes. Cleanliness is in no more favour with the men than with 
their ladies, and their mode of washing their faces and hands is by filling 
their mouths with water and squirting it over them." Relation des 
Voyages en Tartarie^ Bergeron, Perhaps Chinese laundrymen, who 
sprinkle their washing in this fashion, obtained it from their rulers, the 
Mantchus. 

** Considered in their social condition and daily pursuits, a portion of 
the Western D^n^s are nomadic, and part may be described as semi- 
sedentary." I do not know that Father Morice anywhere refers to the 
D^n^s' dislike of ancient smells, save in his '* The Western D^n^s ; their 
manners and customs," where he says, " The Sekanais, owing to their 
dislike to fish, and their need of procuring fresh supplies of meat could 
never remain for any length of time at the same place." And again : 
" Even to this day they content themselves with circular coniferous 
branch huts or lodges, which they construct and abandon at a moment's 
notice, whenever their incessant peregrinations after food and peltries 
call therefor." In regard to moral character. Father Morice writes : 
*' Making due allowance for their particular ideas of propriety, they are 
generally modest in deportment and chaste in privacy, despite the fact 
that several couples live together under the same roof and without 
partitions in the house. Shcoild I have to sketch rapidly our D^n^s' 
fmoral features, I think I could, by ignoring some necessary exceptions, 
give them credit for relative morality, great honesty, intense fondness 
for their offspring, and a general gentleness of disposition, not excluding, 
however, occasional freaks of irascibility. But to qualify their lives and 
give their true portrait, I should immediately add that they are prone to 
lying, addicted to gambling, naturally selfish, cowardly, and at times 
very lazy, especially the stronger sex." But, in his notes on the 
Western D^n^s, the author says : "^Our Western D^n^s, who usually 
prove so cowardly against a human enemy, are so courageous when 
matched with almost any wild beast, that among them he would not be 
considered a man who would be afraid of a bear." 

In the same notes he writes : " The Tse'kehne are slender and bony. 
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in stature rather below the average, with a narrow forehead, hollow 
cheeks, prominent cheek-bones, small eyes deeply sunk in their orbit, 
the upper lip very thin, and the lower somewhat protruding, the chin 
very small, and the nose straight Go and inspect them, and, perhaps, 
out of every ten men, five who have long been fathers, will appear to you 
like mere children. I have never seen but one fat person among them, 
and none that was bald. Now, the Carriers are tall and stout, without, 
as a rule, being too corpulent. The men, especially, average im 66omm 
(about five feet five), in height. Their forehead is much broader than 
that of the Tsh'kehne, and less receding than is usual with American 
aborigines. Their face is full, with a nose generally aquiline, and in every 
case better formed than that of their heterogeneous neighbours ; their lips 
are thicker and their chin more prominent than those of the Tse'kehne. 
Their eyes are also much larger and of a very deep black. Baldness, 
though rare, is sometimes noticed among them, while a few are literally 
obese. I am very much mistaken, if two crania, one of an individual of 
each of these tribes, would not be pronounced by a craniologist as 
belonging to representatives of diametrically different races. The 
Tsilkohtin, on the other hand, are short in stature, broad faced and 
broad shouldered, with prominent cheek bones, heavy jaws, and a nose 
which is, not uncommonly, thick and flattish. They may be said to 
have some physical resemblance to the Chinese. This description 
appMes also to the Babines, who might be considered as a branch of the 
Carriers. The only points in common between the three tribes are the 
dark eyes, the black, coarse, and straight hair, and the small hands and 
feet. Large hands and feet, however, are occasionally met with among 
Carrier men. I do not speak of the complexion, because it varies even 
in the same tribe, according to the occupation and food of the natives. 
A hunter will never return from a tour of two or three months in the 
woods without being considerably bronzed, while his fellow tribesman 
who has remained at home, without being as white as a European, will 
yet be fairer complexioned than most individuals of the Salish race in 
the South. Even in the matter of beard, a notable difference is observ- 
able, in as much as full beards, dark and coarse, heavy with hardly any 
shaving, are by no means rare among the Babine sub-tribe, while the 
rest of the Western Dcnds are remarkable for the scarcity, or sometimes 
the total absence of facial hair." 

"If we now consider the Djnc nation from a psychological standpoint, 
the contrast between its divers branches will be still more startling. The 
Northern D^n^s are generally pusillanimous, timid, and cowardly. Now 
can this be said of the Apaches ? The Northern Denes, are, moreover, 
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lazy, without skill or any artistic disposition. Is it so with the Navajos ? 
Even among our Carriers, the proudest and most progressive of all the 
Western tribes, hardly any summer passes off but some party runs home 
panic stricken, and why ? They have heard at some little distance, 
some * men of the woods,' evidently animated by murderous designs, and 
have barely escaped with their lives. Thereupon great commotion and 
tumult in the camp. Immediately everybody is charitably warned not 
to venture alone in the forest, and after sunset every door is carefully 
locked against any possible intruder. Compare these puerile feats of 
the Carriers with the indomitable spirit, the warlike disposition of the 
* terrible Apache.' Compare also, the rude, inartistic implements, the 
primitive industries of the same tribes, with the products of the Navajo 
ingenuity, their celebrated blankets and exquisite silverwork especially 
— and tell me if, in this case, psychology is a safe criterion of ethnologic 
certitude. A noteworthy quality of the Northern D«5n^s, especially of 
such as have remained untouched by modern civilization, is their great 
honesty. Among the Tse'kehne, a trader will sometimes go on a trap- 
ping expedition leaving his store unlocked without fear of any of its 
contents going amiss. Meanwhile, a native may call in his absence, help 
himself to as much powder and shot, or any other item, as he may need ; 
but he will never fail to leave there an exact equivalent in furs. Now^ 
compare this naive honesty with the moral code in vogue among the 
Apaches. Read also what is said of the Lipans, another offshoot of the 
D^nt^ stock ; they " live in the Santa Rosa mountains, from which they 
stroll about, making inroads in the vicinity to steal horses and cattle.*' 
While on this subject our author may be again quoted : " Intoxicating 
liquors unscrupulously proffered them have demoralized the unfortunate 
natives, while immoral relations between their women and the whites 
have engendered maladies previously unknown and which have deprived 
the former of that fecundity which was formerly their pride." 

Martin Sauer has referred to the food of the Tungus in dried fish, 
berries, etc., and to the boxes on trees or poles in which they kept 
supplies of it. Father Morice says : " The staple food of the Western 
D<^n^s, before the introduction of civilization and its concomitants, may 
be described under three heads, fish, meat and berries, to which 
correspond the co-relative pursuits of fishing, hunting and collecting." 
He describes at length the curing of fish and the drying of berries, and, 
in his Notes on the Western Denes, he furnishes* an illustration of the 
tsa-tcen or provision store of the Carriers, in which " is stowed away the 
dried salmon, which is the daily bread of both Carrier and Tsilkohtin. 
He thus describes it : " It consists of two parallel frames planted upright 
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in the ground, the component parts of which are furnished in the middle 
with transversal beams, upon which rests the floor of the tsa-tcen proper. 
With the exception of the front end, the whole is made of heavy poles 
superposed one upon another or laid in close juxtaposition, as the case 
may be, and fastened to the frame of the building by means of 'ken or 
high-cranberry bush wattle. The front end is entirely of boards. All 
the wall poles being laid with their larger ends in the same direction, a 
slight inclination results at the top, which constitutes the roof of the 
building. This is furthermore covered with spruce bark." This tsa-tcen 
is identical with the food-box of the Tungus, and differentiates the race 
on both continents from neighboring tribes who make caches in the 
ground. 

In regard to marriage. Father Morice writes : ** Marriage in the 
Christian sense of the term is rather a misnomer when intended to 
designate native unions such as were contracted before the advent of the 
Missionaries in the country. Co-habitation would better answer the 
purpose. In fact, it is the corresponding expression they employ them- 
selves when referring to a man married to such and such a woman. 
They ?i?iy,yeroesta, "he stays with her." For, as there was no valid 
contract, and no intention on either side to consider their union as a 
permanent connection, divorce resulted as a matter of course whenever 
one of the partners was tired of the other. ♦ ♦ * Among the 
Se'kanais nothing was simpler or more expeditious than the contraction 
of marriage. Whenever a young hunter had made up his mind on 
mating a fair child of the forest, with scarcely any previous courting, he 
would, in the day time, simply ask the girl of his choice : " Will you 
pack my beaver-snares for me?'' To which, if she refused him, she 
would make answer : " No, there are plenty of women, ask another one.*' 
But, if agreeable to the maid, she would at once answer, without any 
conventional blushes: " Perhaps, ask my mother." Upon which, the 
lad would not ask her mother, but the girl would immediately tell her 
about it. Then, following her parent's advice, she would hasten to erect 
a branch lodge alongside their own primitive habitation, and, in the 
evening, the affianced youth (such was he after the proposee's answer) 
would, on entering it, hand her his '* beaver snares." Without further 
ceremony they were man and wife. * * * The preliminaries, if not 
more complicated, were at least more difficult and tedious among the 
Carriers. According to their etiquette, the intended wife had absolutely 
nothing to say for or against the projected union. Whenever a youth of 
a different clan had singled her out to be his future wife, he would not 
exchange a word with her, even when proposing, but, installing himself 
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at her father's home, he would begin to work for him, not failing to 
present him or the girl's most influential relative with anything of value 
which might come into his possession, either by hunting or otherwise. 
Meantime, he would never tell them the reason of such unwonted 
liberality, neither would they ask him, but they easily guessed it. When, 
after one or two years' wooing to his intended wife's parents, he thought 
a well-deserved "yes" was likely to reward his efforts, he woulddemand 
her from her father or guardian, through the instrumentality of an 
obliging friend. If agreeable, the suitor was thereby married. If not, 
then the recipient of his favours was bound to return an equivalent in 
kind. ♦ ♦ ♦ Polygamy flourished to a great extent among all of 
the tribes. The more exalted the man's rank, the more numerous would 
be his wives. ♦ # ♦ Nevertheless, there was always one, not 
necessarily the first in priority of co-habitation, who was regarded as 
superior to the others, whom she then called her younger sisters, 
receiving in return the title of elder sister from them. Even polyandria 
was in honor conjointly with polygamy among the Se'kanais ; but 
remained unknown to the Carriers." 

DRESS AND ORNAMENTS OF THE TUNGUS AND THE D^NMiS. 

Abernethy does not sufficiently distinguish bet\veen Siberian peoples, 
when he says : " The Tungusi, Coriaks, Kamschadales, and other tribes 
in the northeast parts of Asia are differently attired from what they 
were a century ago. Like every other rude nation in their original state, 
they covered themselves with furs and hides, like the shepherds of Spain 
and Italy, the upper garment consisting of one piece, with a hood and 
sleeves ; it bears also some resemblance to the dress of Capuchin Monks, 
though not so long, for it reaches not further than the knee. From the 
knee downwards they arc covered with leggins of deer or buffalo skin ; 
their shoes, also, are made of the same. These robes were formerly 
dressed with the hair on, but the Tungusi, especially, and the Coriaks 
have made themselves so well acquainted with the art of tanning, that 
hair is not seen in any part of their dress, except the hood, the neck, and 
the cuffs of the sleeves of the upper garment. The tanned covering is 
generally painted with considerable taste. The figures represent those 
animals which have been chosen by each tribe as their distinguishing 
marks. In the summer season they wear a kind of petticoat round the 
waist which comes down to the knees ; it is made of coarse linen or 
cotton, which they manufacture themselves. At this time they paint 
their bodies with a variety of colors. The process of thus adorning 
themselves consists in pricking those parts of the body which are not 
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covered, and rubbing them over with different colors. * ♦ ♦ The 
warriors paint their faces that they may appear more warlike. Others 
who are not engaged in hostilities, do the same, because, I suppose, they 
imagine they look more handsome. * ♦ ♦ They take great pains to 
dress their hair, which is generally long and oily, by reason of being 
smeared with grease. The pendants in their ears and nostrils are usually 
shells, which arc painted on one side with a red, and on the other 
with a blue color ; but they never consider themselves in their full 
uniform without a crown made of the plumage of a bird called the 
rootoo. Their women may be said to follow the same practices, although 
they pay very little attention to their hair." 

Santini confines himself to the Tungus. " As to the dress of the 
Tungusi, like that of every barbarous nation, it is generally made of the 
skin of wild beasts. This dress is simply fitted to the form and shape 
of the body, or, it is adorned with various ornaments, according to the 
degree of civilization which these nations have arrived at. The Tungusi, 
in -their orginal state of barbarity, were dressed in skins ; they painted 
their bodies and faces with various colors ; they bored their noses and 
ears, whence hung colored shells. For their head covering they had 
crowns made of the skin of a young deer, ornamented with the plumage 
of rare birds, especially the peacock. Every part of their dress was 
embellished with coloured porcupine quills ; they had shoes particularly 
suited to the winter, in order to traverse the snowy plains more easily ; 
their length was about two feet. From the lightness and structure of 
these shoes, they were able to perform long journeys. The soles 
consisted of a net made of strings of a raw hide. ♦ * ♦ I have 
always observed among the Tungusi, at least, among the greater number 
of the men, that, in their modern dress they wear two shirts, one next 
their skin, and the other over their waistcoat. I do not know the reason 
of this custom ; nevertheless, some have told me that it originated from 
the motive of vanity." 

Sauer's statement is brief * Their tents are covered with shamoy, or the 
inner bark of the birch, which they render as pliable as leather by rolling 
it up and keeping it for some time in the steam of boiling water and 
smoke. Their winter dress is the skin of the deer, or wild sheep, dressed 
with the hair on ; a breastpiece of the same which ties around the neck 
and reaches down to the waist, widening towards the bottom, and neatly 
ornamented with embroidery and beads ; pantaloons of the same 
materials, which also furnish them with short stockings, and boots of the 
legs of reindeer with the hair outward ; a fur cap and gloves. Their 
summer dress only differs in being simple leather without the hair." In 
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his account of the Yukagirs, he says : " Their dress is now the same as 
the Russians of these parts : it was formerly like that of the Tungoose, 
whose tailors they still remain, embroidering the ornamental parts of 
their clothing, for which they receive in return articles of dress, skins or 
furs." Again, in his illustration of a Tungus settlement, facing page 44. 
he represents a native clad with an inner garment of a light colour, 
descending like a petticoat, to the knee, and an outer one, much darker, 
like a sleeved but open overcoat, falling a trifle lower. The store-house 
represented is very similar to that pictured by Father Morice, and the 
huts are circular, with conical roof made of branches, rising from a low 
wall of stakes or boards. 

Of the D6n^s, on the other hand, Mackenzie writes : " There are no 
people more attentive to the comforts of their dress, or less anxious 
respecting its exterior appearance. In the winter it is composed of the 
skins of deer and their fawns, and dressed as fine as any chamois leather^ 
in the hair. In the summer their apparel is the same, except that it is 
prepared without the hair. Their shoes and leggins are sewed together, 
the latter reaching upwards to the middle, and being supported by a 
belt, under which a small piece of leather is drawn to cover the private 
parts, the ends of which fall down both before and behind. In the shoes 
they put the hair of the moose or reindeer with additional pieces of 
leather, as socks. The shirt, or coat, when girded round the waist, 
reaches to the middle of the thigh, and the mittens are ^ewed to the 
sleeves, or are suspended by strings from the shoulders. A ruff or 
tippet surrounds the neck, and the skin of the head of the deer forms a 
curious kind of cap. A robe made of several deer or fawn skins sewed 
together covers the whole. This dress is worn single or double, but 
always in the winter, with the hair within and without. Thus arrayed, 
a Chipewyan will lay himself down on the ice in the middle of a lake, 
and repose in comfort. * * * fhe snovvshoes are of very superior 
workmanship. The inner part of their frame is straight, and it is 
pointed at both ends, with that in front turned up. They are also 
laced with great neatness with thongs made of deer-skin." Hearne has 
little to say on the matter of dress, beyond mentioning the fact that the 
attire of the Northern Indians was made of Cariboo skin, ornamented 
with its hair, and thus a receptacle for vermin ; he also describes their 
snowshocs as quite different from those of the Southern Indians or 
Crees. 

Father Morice quotes the Rev. E. Pet i tot as follows : " Besides the 
blouse of white skin, with tail appendages, decorated with fringes and 
metallic trinkets, which was the primitive costume of the Dene-dindji^s, 
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and which the Loucheux still wear, the former, as well as the Hares, 
add to it trousers of the same material and as richly adorned, to which 
the foot-gear is sewed. It is worn by women as well as by men. The 
more southern tribes replace the trousers by thigh pieces fastened to the 
legs by garters, and by an oblong breech-clout of any kind of stuff. The 
woman's robe is very short and adorned with a profusion of fringes, tufts 
of wool, beads, and jingling trinkets. The common foot-dress is the 
moccasin, or shoe of soft skin, which imprisons and fits the foot as a 
glove does the hand. During the winter, the reindeer, the beaver, and 
the arctic hare are laid under contribution to furnish the inhabitant of 
the desert with clothes that are at once warm and light and convenient." 
This quotation is followed by a minute account of the various articles of 
Dene attire, for which, for brevity's sake, I substitute Father Morice's 
words in " The Western Denes — Their Manners and Customs." "As for 
extraneoCis ornaments of every-day wear, they consisted mainly of 
haliotis earrings and nose pendants, often of enormous size, hanging 
from the perforated septum. These were common to both sexes. ♦ ♦ ♦ 
In common with the Xazarenes of old, men and women parted their 
hair in the middle and wore it at full length (except when in mourning), 
the men letting it fall on their back, tied together in a knot when in 
repose, and rolled up like that of the Chinese when travelling, while 
women had it resting on the forepart of their shoulders in two skilfully 
plaited tresses, adorned with a species of small, elongated shell (Detital- 
ium Indiauorum), which was highly prized among the natives, and which 
they obtained from the coast Indians." Sauer says nothing of the 
Tungus' method of wearing the hair, but his picture, opposite page 320* 
of a woman of the Tchuktchis, near neighbours of the Tungus, represents 
her as wearing it exactly in the fashion here described, the two plaits 
hanging in front of her shoulders. To resume : " As for their wearing 
apparel, without being strictly uniform, it may be said that, in no case 
was it of a very complicated pattern. Besides the *' pagne," or breech - 
cloth, which was seldom removed, they wore a sort of tunic or loose 
vestment of beaver, lynx, or marmot skin, with the fur next to the body- 
The outside was painted in variegated designs in vermilion, and adorned 
with numerous fringes to conceal the seams, and bands of dentalium or 
dyed porcupine quills. A pair of leggings reaching to the thigh, 
together with moccasins, which, in the case of the poor, were of salmon 
skin, com[)leted their costume. Unlike their kinsmen of the Great 
Mackenzie Hasin, they had no hood attached to their coat or tunic, but 
instead, wore a head-dress made of a small ground-hog skin, and 
fashioned somewhat like a Scotch bonnet. The women's wearing 
apparel differed only from that of the men by the length of their tunic, 



190 TRANSACTIONS OF THE CANADIAN INSTITUTE. [VOL. V^ 

which was ordinarily covered with a skin cloak or a woven rabbit skin 
robe falling to their feet." 

WAR AND WARLIKE IMPLEMENTS OF THE TUNGUS AND THE d6n6s. 

Mr. John Mcintosh, author of "The Origin of the North American 
Indians," says: " When war is declared among the Tongusi, according to 
Abernethy, Santini, and others, the first ceremony, which is the same 
among the North American Indians, is to hang the kettle on the fire'' 
Abernethy, speaking of warlike expeditions, says : " Some tribes among 
the Tungusi and Coriaks paint themselves black the day before they 
depart ; this colour, however, is changed to red on setting off. * * ♦ 
The Tungusi, in order to ascertain the courage, patience, and persever- 
ance of their warriors, inflict many injuries and insults on the young 
people who never faced an enemy. They first reproach them with the 
names of cowards ; they beat them with their clubs and even throw 
boiling water on them, and if they show on these occasions the least 
impatience and sensibility, they are reckoned as dastards who are not 
worthy of the name of warriors. They carry this practice of trying the 
young men so far that it would be too tedious to relate them. ♦ ♦ ♦ 
When the day of departure is arrived, they are not at all void of those 
tender feelings which are always found among any civilized nation on 
occasions of this sort. They give mutual pledges as assurances of a 
perpetual remembrance. At their departure, the whole village meets at 
the cabin of the chief, which is now surrounded by warriors. On coming 
out of his cabin, he addresses them for the last time. After his speech^ 
he again sings the song of death, and they all take their leave of their 
families, friends and relatives. * * * Their arms are bows and 
arrows, a javelin and a head-breaker. Their defensive armour consists 
of the hides of buffaloes, and sometimes a coat of pliable sticks, woven 
and pretty well wrought." Sauer has nothing to say of the Tungus in 
war, but states that they hunt with bows and arrows ; but he has a 
picture facing page 321, of a Tchuktchi man in armour, to which he 
appends this note : " The armour is made either of lath-wood, with thia 
bone, or, if they can obtain them, iron hoops in preference ; they are 
fastened together with the sinews of seals, so that they will bend both 
ways, and are covered over with leather which is bound on with thin 
slips of whalebone, which gives it the appearance of so many hoops. 
They are replete with loops and buttons, upon which they hang their 
bows, arrows, etc.; the upper part occasionally lets down." To return 
to Abernethy: "Innumerable ceremonies attend the entrance of the 
warriors into their villages on their return from the field of battle. The 
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Tungusi enter in great triumph. They send two messengers before 
to announce their approach and relate their success, if they come off 
conquerors. All their friends of both sexes are summoned to meet them, 
at some distance from the village, with provisions and other refresh- 
ments. Here they make a feast, during which everyone recounts his 
own exploits and heroic actions. After they amuse themselves with 
dancing and singing, they return home, where they are entertained with 
more sumptuous festivities which last for several days. The prisoners 
are contented with singing mournful airs, in which they implore the 
compassion of their conquerors. When captives are adopted among 
them, they fail not to show them that they are no less humane than they 
are ferocious when they inflict punishment." 

Mackenzie describes the arms of the Slaves and Dogribs : ** Their 
arms and weapons for hunting are bows and arrows, spears, daggers and 
pogamagans, or clubs. The bows are about five or six feet in length, 
and the strings are of sinews or raw skins. The arrows are two feet and 
a half long, including the barb, which is variously formed of bone, horn, 
flint, iron or copper, and are winged with three feathers. The pole of 
the spear is about six feet in length, and pointed, with a barbed bone of 
ten inches. With this weapon they strike the reindeer in the water. 
The daggers are flat and sharp pointed, about twelve inches long, and 
made of horn or bone. The pogamagan is made of the horn of the 
reindeer, the branches being all cut off except that which forms the 
extremity. This instrument is about two feet in length, and is employed 
to dispatch their enemfes in battle, and such animals as they catch in 
snares placed for that purpose." 

Hearne gives the details of an attack made by his Northern Indians 
-upon a body of Eskimos. The expedition began by leaving the 
women and children and the baggage behind. " The separation then 
took place, but hardly were we on the march \vhen they uttered lament- 
able cries, which were prolonged until the moment we lost sight of them. 
This heart-rending scene made so little impression upon the Indians who 
accompanied me, that they continued their march laughing, and I may 
even say that I never saw them more joyful." Several other Indians 
came to share in the glory of the expedition, concerning whom Hearne 
says : " Each of them, as well as my own Indians, had made shields for 
themselves before leaving the wood of Clowey. These shields, made of 
boards, were about three-quarters of an inch thick, two feet wide, and 
three feet long. They were intended to parry the arrows of the 
Esquimaux. ♦ * * Arrived on the other side, each of my 
companions set himself to paint the face of his shield. Some depicted 
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the sun, others the moon, some birds and others beasts of prey. A large 
number painted imaginar>' beings, who, according to this poor people's 
belief, inhabited the elements, the earth, the sea, the air, etc. ♦ ♦ ♦ 
I observed, as a singular fact, that my company, which seemed to have 
so far ignored all subordination, in this horrible circumstance exhibited 
the greatest uniformity of will and sentiment. Reunited among them- 
selves for the same purpose, all the Indians were ready to follow 
Matonabbee wherever he wished to lead them. * * * Never in any 
assembly of men did private interest hasten more eagerly to make 
sacrifices for the public good than on this occasion, for, whatever an 
individual had in possession, he at once shared with him who was desti- 
tute of it. All that friendship, generosity, disinterestedness, could effect 
upon the heart of a Northern Indian was never developed so 
brilliantly. One would have said that there reigned in this people 
public spirit, a kind of national pride ; and the barbarians meditated the 
most cowardly of crimes. * ♦ ♦ While we were in ambush, the 
Indians made their final preparation for battle. Some painted their 
faces black, others red, several a mixture of the two colours, and to 
hinder their hair falling over their eyes, they tied it in front, behind, at 
the sides, or cut it very short all round the head." When the massacre 
and pillage were ended **they betook themselves to the top of a neigh- 
bouring height, where, forming a circle, they sang several songs in 
honour of their victory, brandishing and clashing their spears. Often 
they interrupted the clangour to cry out 7i?na ? Tima ? in derision of 
the poor Esquimaux, who had taken refuge on a sand bank w^here the 
water was up to their knees." In Eskimo, tima is a friendly greeting, 
equivalent to : How do you do? 

Father Morice enumerates the arms of the Western Den^s ; their 
bows from four to five and a half feet long, their bone and flint arrow, 
dart, and spear heads, and their stone casse t^tes. He also mentions 
their shields, " oval in form, like the Roman clypeus, and generally made 
of closely interwoven branches of amelanchier alnifolia. While on the 
warpath they also wore a kind of armour or cuirass consisting of dried 
sticks of the same kind of wood, arranged in parallel order and kept 
together with babiche lines interlaced in several places. This was 
common to the Haidahs and other coast Indians." The fact that this 
armour was found in Asia among the fungus and the Tchuktchis, as 
attested by Abernethy and Sauer, proves that it was introduced to 
America by tribes of northern Asiatic derivation ; yet, Washington 
Irving, in the twenty-second chapter of the second volume of his Astoria, 
mentions it as part of the defensive armament of the Tsinuks, and 
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Pickering, in the third chapter of his " Races of Man," assigns it to the 
Klamets or Lutuami of Oregon. Father Morice continues: " It would 
scarcely be proper to speak of war as an institution obtaining among 
the pre-historic Western Denes. Although the various tribes despised 
and mistrusted each other, general fights were rare enough, and, as 
surprises constituted the main part of their system of warfare, it followed 
that success was, as a rule, on the side of the assailants. Sometimes the 
whole population of a village would be massacred in a single night. In 
that event, the victors would chant their hymn of victory, generally 
improvised on the spot and composed of the last words uttered by their 
victims. After their return from the fray, they would also repeat it 
dancing for several nights in succession. In no instance was scalping 
resorted to, at least, on this side of the Rockies." The wars of the 
Apaches and other southern tribes were more serious, but I possess no 
authentic details concerning them. 

FUNERAL CUSTOMS OF THE TUNGUS AND THE DIlNIlS. 

Abernethy remarks that, " the Tongusi evince a great deal of tender- 
ness at the death of any of their family ; their mourning sometimes lasts 
for a whole year. For several days they are commonly exposed on 
scaffolds within their cabins, and at other times near the place of 
interment. They bring them presents and food, which is consumed, 
they imagine, by their spirits." Mr. Macintosh quotes Santini and 
LaRoche as saying: "That the Tongusi and Coriaks mourn for the 
deceased for a considerable time and that the pits and graves where the 
dead are to be carried must first be fumigated or incensed, by burning, 
rosin or some dried aromatic herbs." He also quotes Santini to the 
effect " that it was customary among the Tongusi and Coriaks to bury 
along with the dead, everything that was dear to them while alive, 
especially their arms and family distinctions." Sauer's record is very 
brief. ** They do not like to bury their dead, but place the body, dressed 
in its best apparel, in a strong box, and suspend it between two trees. 
The implements of the chase belonging to the deceased are buried under 
the box. Except a sorcerer is very near, no ceremony is observed ; but, 
in his presence, they kill a deer, offer a part to the demons and eat the 
rest." 

Of the Chepewyans Mackenzie says : ** That they should not bury 
their dead in their own countrycannot be imputed to them as a custom 
arising from a savage insensibility, as they inhabit such high latitudes 
that the ground never thaws ; but it is well known that, when they are 
in the woods, they cover their dead with trees. Besides, they manifest 
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no common respect to the memory of their departed friends, by a long^ 
period of mourning, cutting off their hair, and never making use of the 
property of the deceased. Nay, they frequently destroy or sacrifice 
their own, as a token of regret and sorrow." Hearne writes : " These 
people do not bury their dead. They abandon them in the place where 
they die, so that one must suspect they are eaten by wild animals and 
birds of prey. This is the reason why the Indians never eat the fox^ 
the wolf, nor the crow, unless constrained by necessity. On the death 
of one of their near relatives, they strip themselves of their clothes and 
remain naked till someone comes to console them. The mourning for a 
father, a mother, a wife, a son, or a brother lasts a whole year. With the 
exception of shorn hair, nothing indicates this mourning in the costume 
of the Northern Indians. It consists solely in uttering cries almost 
incessant. Apart from time devoted to sleep and eating, whether they 
walk or rest, they emit at intervals a prolonged howl, which is often 
repeated in unison by all persons present." 

Dr. Yarrow, in his " Introduction to the Study of Mortuary Customs 
among the North American Indians," says : " Tree burial was not 
uncommon among the nations of antiquity, for the Colchians enveloped 
their dead in sacks of skin and hung them to trees ; the ancient Tartars 
and Scythians did the same." What he says regarding the Colchians 
is taken from Arrian, De Var. Hist. IV. i, but I have a very distinct 
recollection of coming across similar facts in classical authors which I 
have not succeeded in verifying. It is unfortunate that Dr. Yarrow or 
his informant does not mention his authorities. However, I quote Dr. 
Yarrow at page 75 for the following : '* W. L. Hardisty gives a curious 
example of log-burial in trees, relating to the Loucheux of British 
America. * They inclose the body in a neatly-hollowed piece of wood, 
and secure it to two or more trees, about six feet from the ground. A 
log about eight feet long, is first split in two, and each of the parts 
carefully hollowed out to the required size. The body is then inclosed 
and the two pieces well lashed together, preparatory to being finally 
secured, as before stated, to the trees.' " Mr. Dall,in his "Distribution and 
Nomenclature of the Native tribes of Alaska, etc.," has the following notes 
on Tinneh tribes: '^ Unakhotana — the bodies of the dead are always 
placed by them above ground in a box or wooden receptacle. Kutcha- 
Kutchin — They formerly burned their dead. Tehanin-Kutchin — They 
bury their dead in boxes above ground on which they pile up stones." 

Father Morice's account is fuller than the preceding, and will be 
found in his paper, "The Western D^n^s — their Manners and Customs." 
It sets forth the wailings of the relatives for a deceased man of note, the 
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announcement of his death to all concerned by young men of another 
clan who were rewarded for their pains, the singing and dancing of 
a mercenary alien clansman, to the assembled mourners, meeting 
for several nights. The remains were then provisionally placed under 
a bark roof-like shelter, near which the widow and children dwelt in 
a small hut of similar form. For two or three years the widow was the 
slave of her husband's relations, and bewailed him. Then his chief 
representative, having acquired much property, was prepared for the 
cremation of what remained of the corpse. In view of a large assembly 
the funeral pile was kindled, and attempts were made to burn the 
widow, after which the property was given away in a potlatch. This 
was the Carrier custom, but among the S^kanais it was different 
" Supposing the deceased was an influential person, dear to the band, 
they would hollow a kind of coffin out of a large spruce tree, and 
suspend his remains therein on the forks formed by the branches of two 
contiguous trees. Some instances are also recounted in which the 
remains of such persons were closed up in a standing position in 
the hollow trunk of a large tree while in its natural state. The lid or 
door of these primitive coffins was usually formed of a split piece of 
wood, which, when strongly laced with long switches of red willow, held 
it to the trunk of the tree in its original shape." 

PECULIAR ARTS OF THE TUNGUS AND THE D6n6s. 

It has already appeared that the Tungus and the Dends equally made 
use of porcupine quills and beads, or, in default of the latter, tubular 
shells, such as the dentalium, in the ornamentation of their dress. The 
snowshoc was common to both. This contrivance is, at least, as 
old as the Christian era, for Strabo found it in the Caucasus. ** The 
heights are impassable in winter ; in summer they are ascended by 
fastening on the feet shoes as wide as drums, made of raw hide, and 
furnished with spikes on account of the snow and ice." The toboggan, 
or sledge, was also a Tungus vehicle drawn by horses and reindeer, but 
more frequently by dogs, and not seldom by men or women. The 
Russians classified the Tungus in relation to it, as Horse, Reindeer. Dog, 
and Foot-going Tungus. This toboggan was called by the different 
tribes 7iatai% tolyoki^ tolgoki\ tiirki, sherche^ and fara. By a strange 
perversity, none of my vocabularies contain the D^ne word for 
toboggan, and Father Morice, in his Notes on the Western Denes, has 
nothing to say regarding it. Mackenzie, referring to the Chepewyans, 
as he calls them, remarks : " The sledges are formed of thin slips 
of board turned up also in front, and are highly polished with crooked 
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knives, in order to slide along with facility. Close-grained wood is, on 
that account, the best ; but theirs are made of the red or swamp spruce- 
fir tree." 

Hearne writes : '* In winter, the Northern Indians tie together skins 
of cariboo legs, which, in this condition, present the form of long 
portmanteaus. Stripped of their hair by being dragged over the snow„ 
they become smooth as kid, and serve to transport the baggage of the 
Indians when they traverse the barren lands; but, in the first wood they 
meet, they make genuine sledijes with planks of spruce. These sledges 
are of different sizes according to the strength of the persons meant to 
draw them. I have seen some that were no less than from twelve 
to fourteen feet long by fifteen to twenty inches broad ; but, generally, 
they are from eight to nine feet long and from tWi^lve to fourteen inches 
wide. The boards of which they are made are not more than a quarter 
of an inch thick, and their width rarely exceeds five or six inches 
Larger dimensions would not suit the implements of these Indians^ 
which consist of ordinary knives, a little turned at the point, whence the 
Northern Indians give them the name base-hoth, and the Southern 
mo-co-toggan. These boards are bound to each other by parchment 
bands of cariboo skin, and crossed above by several bars of wood which 
serve to strengthen the sledge, and, at the same time, keep the baggage 
in place, which is fastened to them by smaller leathern thongs. The 
front of the sledge forms a semi-circle of from, at least, fifteen to twenty 
inches in diameter. This kind of front has for its object to hinder the 
sledge sinking in the snow, and, at the same time, to break down 
the hillocks produced by it on the plains and barren lands. The traces 
of these vehicles consist of a band of leather, the two ends of which are 
united and tied firmly together. The person charged with the drawing 
of the sledge passes it round his shoulders so that it adheres to his breast. 
Simple as this harness may be, I defy all the saddlers in the world to 
make a better." Finally, Father Morice says : ** Another mode of 
travelling, proper to the cold season, is by means of light toboggans 
or sleds drawn by three or four dogs, trotting along in Indian file. 
These animals (which are now of different breeds), are very serviceable 
to the natives; for, even during the summer, when families are en route 
for their hunting grounds, their canine companions are compelled to 
assist the women in packing part of their master's baggage, firmly 
secured with lines to their sides." 

The Tungus make extensive use of birch bark for covering their 
houses, for making various kinds of vessels, and for enwrapping the 
bodies of their dead. They also employ it in the manufacture of canoes 
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Mr. Mcintosh quotes Pennant as saying: "The Tongusi use canoes 
made of birch bark distended over ribs of wood, and nicely sewed 
together. The Canadian and many other American nations use no 
other sort of boats. The paddles of the Tongusi are broad at each end ; 
those of the people near Cook's River and of Onslascha arc of the same 
form." We know that Pennant is right, for the Tungus have a special 
name for the birch bark canoe which they call djalban-dyau, the first 
word denoting the birch tree. 

Mackenzie thus describes the canoes of the Dogribs : " Their canoes 
are small, pointed at both ends, flat-bottomed, and covered in the 
fore part. They are made of the bark of the birch-tree, and fir-wood, but 
of so slight a construction that the man whom one of these light vessels 
bears on the water, can, in return, carry it overland without any 
difficulty. It is very seldom that more than one person embarks in 
them, nor are they capable of receiving more than two. The paddles 
are six feet long, one-half of which is occupied by a blade of about eight 
inches wide." Hearne s description is as follows : " The canoes of the 
Northern Indians are in form somewhat like a weaver's shuttle, having 
flat bottoms, straight sides and pointed end. The stern is always much 
larger than the bow, as generally intended to hold baggage and some- 
times to be occupied by a second person, stretched at full length in the 
bottom of the canoe. The man and the baggage cross rivers and the 
narrower parts of lakes by means of these little crafts, which rarely 
exceed from twelve to thirteen feet in length and from twenty inches to 
two feet in their greatest beam. The bow of these canoes is elongated 
and narrow ; it is covered with birch-bark which adds considerably to 
the weight without adding anything to its usefulness. Generally the 
Northern Indians make use of a single paddle, though some have a 
second, like the Esquimaux ; but the latter is rarely employed, save 
to club cariboo when crossing rivers or narrow lakes." Father Morice 
says of the Carriers : " They use * dug-out ' canoes made of the hollowed 
out trunk of a large cotton-wood tree (Abies subalpina). There is no 
artistic merit in their design, which is of rather a rough de.scription, for 
we must not forget that ' dug-outs ' are, among them, a recent importa- 
tion from the East. In the beginning of this century they used only 
birch bark canoes." 

RITES AND CEREMONIES OF THE TUNGUS AND THE DENES. 

Abernethy states that " The Tongusi believe in the existence of a 
supreme being, according to whose will they shall cither conquer or 
die. They call him the god of hosts, because on him, they 
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imagine, the fate of their warlike expeditions depends. They 
worship likewise an infernal Demon, whose attributes are wrath 
and vengeance ; while they invoke him, they are influenced solely 
by fear, lest he may afflict or torment them, for they believe that from 
him all their calamities and misfortunes proceed; As to a future state, 
they are as charitable as the Universalist, for they cannot bear to hear of 
a future state of torment and damnation. On the other hand, they 
imagine that they are to enjoy all the pleasures after which they aspired 
in this world. They have their priests, prophets and physicians ; and 
their sacrifices consist generally of those brute animals which they 
consider the greatest favourites of the- evil spirit, for they seldom 
supplicate the Great Spirit, except before battle, as they deem him 
a benevolent Deity, who is disposed to favour, rather than torment them. 
* * * By offering sacrifices to the malevolent spirit, for it is 
seldom that they worship the benevolent deity, they think that they can 
avert his wrath. I have often observed that the Tongusi, of all the other 
tribes of Siberia, are those who pay the greatest attention to this 
religious ceremony ; for, whenever they labour under diseases or 
scarcity of food, they first offer a sacrifice and then set out to hunt, 
fully convinced of their success. Their mode of offering sacrifices is 
attended with many ceremonies which are performed by their bravest 
warriors. Having lighted a fire, they take a dog, and sometimes a bear, 
which they suspend above the fire by several poles, till the animal is 
totally consumed. It is customary among some Tongusian tribes to 
dance during the sacrifice ; there are others, however, who stand silent 
and motionless till the offering is completed. Then a dance commences 
which lasts for several hours, as if rejoicing for appeasing the angry demon. 
Before they go to battle they never fail to make an offering. Then all 
their villages are assembled and they form a kind of procession. The 
women walk one after another till they arrive at the spot where the 
sacrifice is to be offered. This place is generally some elevated ground 
at some distance from the village. The warriors march in full uniform 
with their faces painted. Before the dog is committed to the flames, 
they whisper something in his ear, telling him, as I have been told, to 
obtain for them the assistance of ^^ great or benevolent spirit in battle, 
and prevent the evil or mischievous one from punishing them." 

" On the night previous to their departure a very singular entertain- 
ment is given by the chief, in which the Potoosi, or the sacred pipe^ 
is introduced, for the purpose of binding the warriors to fidelity and 
bravery. The Potoosi, among all the Tongusian tribes, is considered a 
sacred instrument, which their fathers received from the Great Spirit or 
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God of War, to make vows by fuming tobacco. On the evening 
therefore, before they depart, the warriors are summoned to appear 
before the chief in their martial uniforms. The women also attend, and 
they are attired in their richest robes. Having formed a circle, the 
musicians stand in the midst. Their music is very simple, for it consists 
only of two instruments, which produce neither harmony nor order. 
The dancers, however, keep time to the cadence of the music. This 
dance, as usual, was a ring or circle in which they moved roundwards 
incessantly, till it was announced to seat themselves on the ground 
to partake of the feast, the principal dish of which consists of the flesh 
of a white dog. Before the dog is put into the kettle they perform 
several ceremonies in offering him while alive to the Great Spirit \ for 
they imagine that no animal is more pleasing, in a sacrifice, than a white 
dog. All their feasts are supplied with the flesh of the dog, and they 
might as well be called sacrifices ?iS feasts \ because the offering of the 
dog to their Supreme Deity always precedes the feast. After the dogs 
are consumed they rise and renew their dances. The first thing, how- 
ever, after the feast, is the offering of the Potoosi to the Great Spirit by 
the senior chief. The fumes of the pipe are directed upwards towards 
the Great Spirit. This ceremony resembles, in a great measure, the 
Asiatic offering of incense. When the Chief imagines that the Deity is 
fully satisfied with this act of adoration, every warrior in his turn takes 
the pipe, which is decorated with various ornaments, and, at every quiffs 
promises to adhere to his commander, and never fly from his enemy. 
At the same time he relates what he has done in favour of his nation, 
and he foretells his future achievements. The Chief takes the Potoosi a 
second time, and, at every quiff, he enumerates the various engage- 
ments in which he conquered his enemies. The whole assembly then 
join in applauding his bravery and undaunted spirit. The feast of the 
Potoosi is concluded with the song of death, in which they swear 
vengeance against their enemies. Then they retire to their cabins 
or huts, to prepare for their departure on the following morning." 

Mr. Mcintosh, referring to the festivals of dreams, which he compares 
to the ancient Saturnalia and modern Carnivals, remarks : " According 
to Abernethy, they paint and disguise themselves when they go abroad, 
without paying any respect either to morality or decency. Many of 
them, especially among the Tongusi, says the same author, consider this 
a favourable opportunity of revenging insults and injuries, because they 
imagine that they are not known to the sufferer. * ♦ ♦ Abernethy 
speaks of his having disguised himself on one of these occasions among 
the Coriaks for the sole purpose, as he himself tells us, of saving his life ; 
3 
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because he considered them actually deranged, and consequently his life 
in danger on account of being a stranger and a foreigner. Santini 
found himself in the same predicament among some tribes of the 
Tongusi, and would most likely have been grossly insulted, had not his 
converts, the Tongusian princes, interfered in his behalf." 

Gambling is not a ceremony, but it may be considered here, being 
unworthy of a special treatment. Mr. Mcintosh says : " The game of 
the Patooni, which LaRoche briefly describes, was, from every appear- 
ance, originally the same as that of the little bones among the American 
Indians, although in Kamschatka sticks were substituted for bones.** "It 
is surprising," says LaRoche " to witness the simplicity and superstition 
of some of these people while they play some games. Before they set 
out to hunt they frequently form a party to play the Patooni, which 
consists in throwing up in the air small sticks about the size of an 
orange, with four sides, and resembling the dice of the Europeans^ 
because each side has a certain number. He who has the greatest 
number upwards when they fall to the ground, is conqueror, and expects 
to be the most successful in the chase. It is considered, therefore, to be 
a great favour to belong to the winner's party when they separate 
themselves into different companies, because they imagine that they 
cannot be utterly disappointed while they are the associates of him who 
is to kill the most." Abernethy observed this and other frivolous 
games, which he did not deem worthy of any notice. Santini, in 
speaking of a certain game, which he does not describe, says that the 
Tongusi, when they played, resembled madmen more than rational 
beings, from the way in which their feelings were excited. 

In regard to the rites of the D6n^-Dindji^s, Father Petitot says : "It 
is not easy for any European to discover the customs and ceremonies of 
this people, because they surround them with mystery and distrust 
strangers. A long stay among the Indians, and the confidence of the 
old men, from whom I derive knowledge of the D6n^ traditions and of 
a considerable part of their customs, have alone enabled me to make the 
discovery." This discovery amounts to the fact that the D^n^s have a 
mythology with its gods and devils, that they believe in the immor- 
tality of the soul, and that, in lieu of priests, they have jugglers or 
medicine men, who practice confession, fasts and songs which are called 
incantations, and to whom they attribute the power of recalling spirits 
to earth. He also states that the D6n^-Dindji^s abhor the dog and 
never eat its flesh. In his other particulars there is such an evident 
straining after Hebrew analogies as to make them doubtful guides. 
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Hearne represents the dog as the father of the Northern Indian race and 
of all creatures. Then he says : " The Indians have no religion, and 
though their sorcerers, by songs and long discourses, conjure beasts of 
prey as well as imaginary beings, by which they pretend to be helped 
in the cure of diseases, they are as deficient as their credulous 
compatriots of any religious system." He tells how his Indians had 
been rendered ceremonially unclean by killing the Eskimo, which 
condemned them to abstinence of many kinds. ** When the time to put 
an end to these ceremonies arrived, the men, having carefully removed 
the women, lighted a fire at some distance from their tents and threw 
into it all their ornaments, their pipes and their eating utensils, which 
were soon reduced to ashes. They then prepared a feast, composed of 
everything that had been denied them during their time of expiation, 
and, when it was ready, they were all free to eat, drink, smoke and 
embrace their wives and children at will.*' 

Mackenzie gives the story of creation somewhat differently, making 
the large bird, which, according to Hearne, produced all creatures from 
the fragments of the primitive dog, to call forth " all the variety of 
animals from the earth, except the Chipewyans, who were produced 
from a dog ; and this circumstance occasions their aversion to the flesh 
of that animal as well as the people who eat it.*' The same author 
says : " They are superstitious in the extreme, and almost every action 
of their lives, however trivial, is more or less influenced by some 
whimsical notion. I never observed that they had any particular form 
of religious worship ; but, as they believe in a good and evil spirit, and a 
state of future rewards and punishments, they cannot be devoid of 
religious impressions. At the same time, they manifest a decided 
unwillingness to make any communications on the subject. ♦ ♦ ♦ 
They believe that, immediately after their death, they pass into another 
world, where they arrive at a large river on which they embark in a 
stone canoe, and that a gentle current bears them on to an extensive 
lake, in the centre of which is a most beautiful island ; and that, in the 
view of this delightful abode, they receive that judgment for their 
conduct during life which terminates their final state and unalterable 
allotment. If their good actions are declared to predominate, they are 
landed upon the island, where there is to be no end to their happiness ;. 
which, however, according to their notions, consists in an eternal 
enjoyment of sensual pleasure and carnal gratification. But, if their bad 
actions weigh down the balance, the stone canoe sinks at once, and 
leaves them up to their chins in the water, to behold and regret the 
reward enjoyed by the good, and eternally struggling, but with unavail- 
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ing endeavours, to reach the blissful island, from which they are 
excluded forever." 

Our author, in another place, thus refers to the dances of the Slaves 
and Dogribs : " During our short stay with these people they amused 
us with dancing, which they accompanied with their voices, but neither 
their song or their dance possessed much variety. The men and 
women formed a promiscuous ring. The former have a bone dagger or 
piece of stick between the fingers of the right hand, which they keep 
extended above the head in continual motion ; the left they seldom raise 
so high, but work it backwards and forwards in an horizontal direction ; 
while they leap about and throw themselves into various antic postures, 
to the measure of their music, always bringing their heels close to each 
other at every pause. The men occasionally howl in imitation of some 
animal and he who continues this violent exercise for the Ipngest period 
appears to be considered as the best performer. The women suffer their 
arms to hang as without the power of motion." Finally, Mackenzie 
treats of the game of the Platter as played by the Beaver and Rocky 
Mountain Indians : " The instruments of it consist of a platter, or dish, 
made of wood or bark, and six round, or square, but flat pieces of metal, 
wood, or stone, whose sides or surfaces are of different colours. These 
are put into the dish, and, after being for some time shaken together, are 
thrown into the air and received again into the dish with considerable 
dexterity, when, by the number that are turned up of the same mark or 
colour, the game is regulated. If there should be equal numbers, the 
throw is not reckoned ; if two or four the platter changes hands. ♦ ♦ ♦ 
They carry their love of gaming to excess ; they will pursue it for a 
succession of days and nights, and no apprehension of ruin nor influence 
of domestic affection will restrain them from the indulgence of it." 

After the mention of certain feasts and dances, Father Morice adds : 
** Another observance, formerly in vogue among the Carriers, was the 
the-tsoelnvoes (precipitate exit). This was analogous in character to, if 
not identical with, a practice of which we read as having existed among 
certain European and Asiatic nations, the Lycanthropia of the ancients, 
the Loupgarou, of France, the Persian Ghoule, the Teutonic Wehr-wolf: 
all, probably, the result of a simulated ecstasy of superstitious origin. 
In the case in question and on the occasion of a large gathering of 
aborigines, a band of men would suddenly run out of a lodge, and, 
simulating madness, would, amidst wild yells and incoherent songs, make 
frantic efforts to bite the passers-by, or, failing in this they would seize 
upon a dog and devour him on the spot. ♦ ♦ * Apart from the 
superstitious dances of which mention has been made in the preceding 
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paragraph, the Western D^n^s observed no religious ceremonies. They 
made no sacrifices, worshipped no deity, and had no definite cultus, 
unless we dignify with that name the Shamanism of the Northern 
Asiatic races which obtained among them. True, they vaguely believed 
in a kind of impersonal and undefined Divinity, not quite pantheistic, 
but rather more so than individual, almost co-essential with the celestial 
forces, the cause efficient of rain and snow, winds and other firmamental 
phenomena. They called it Yuttoere (that which is on high), in Carrier. 
But they did not worship this power — they rather feared it and 
endeavoured to get out of its reach, or, when this was impossible, to 
propitiate it and the spirits who were supposed to obey it, with the help 
and through the incantations of the nelhgen or conjurer. This shaman 
was credited, when exercising his mysterious art, with the power of 
controlling the coming or departing of evil spirits. Even when not 
actually conjuring, he was believed to be able to kill by his mere will 
any objectionable person. His services were called into requisition in 
time of famine, to prevent tempests, procure favourable winds, hasten 
the arrival of salmon and ensure its abundance, but, more generally, in 
case of sickness, which they believed to be concrete (not unlike the 
microbes of modern chemists), and always due to the presence or ill-will 
of spirits." Elsewhere Father Morice says : " We find that the Navajos 
and Apaches still hold to their superstitious beliefs and ceremonies, and 
keep themselves aloof of any civilizing influence." 

The mythology, rites and ceremonies of the Apaches and Navajos are 
very elaborate. Some of them are treated in the Fifth and Eighth 
Annual Reports of the United States Bureau of Ethnology, by Dr. 
Washington Matthews and Mr. James Stevenson. These tribes had 
altars and sacrifices, but whether they sacrificed white dogs, as formerly 
did the Dakotas, I have no present means of knowing. The eating of a 
live dog by the Carriers in their lycanthropy looks like the degradation 
of an original rite connected with the animal, and the almost universal 
tradition that derives the D^nes from a canine ancestor is too remark- 
able to pass over. In his Three Carrier Myths, Father Morice gives 
three such traditional stories, one of which is embalmed in the Dogrib 
name. One of the Tungusi tribes was called " Indachun takurara Golo," 
the region where dogs are kept. In a paper contributed to the Royal 
Society of Canada, Father Morice has illustrated the propensity of the 
D^n^s to borrow foreign customs, and thus almost necessarily to lose 
their own. It is, therefore, hardly begging the question to ask whether 
the white dog sacrifice of the Tungus may not have been one of the 
D^n^ rites that have fallen into desuetude in the course of years. 
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THE LANGUAGE OF THE TUNGUS AND THE d6n6S. 

An instance of the strange over lookingof things that lies immediately 
at one's hand is the conduct of Mr. Lucien Adam, of Nancy, who, 
the author of a Mantchu grammar and the analyzer of that of the 
Western Montagnais, failed to perceive the intimate relation of the two 
grammatical systems. The Tungus and the D6n6 exhibit the chief 
peculiarity of Northern Turanian languages, that is to say, they are 
postpositional, and place the genitive and accusative before their 
regimen. In these respects they agree with the Japo-Siberian tongues 
of Asia, and the Dakotan, Iroquoian, Muskhogean, and the American 
families of speech which I have classified as Khitan. But they are 
differentiated from the Khitan languages by marked peculiarities. 
Father Morice calls attention to the monosyllabic roots of D6n6 
substantives, as Adelung and Vater did long ago in the case of the 
Mantchu. The former says : " A third process of a different nature, 
change of meaning by intonation or vocal inflection, obtains also among 
some — not all — of the D6n6 tribes. Some of these intonations are even 
proper to fractions of tribes only. Thus j^a, which means * sky,' in 
almost all the dialects, becomes * louse ' to a Southern Carrier when 
pronounced in a higher tone." Adelung has many illustrations of this 
supposed Chinese peculiarity in Mantchu, as when he says, " Bt\ for 
instance, means I, to be, to have, to leave ; de, we, to take, birds' food, 
uncle, axle, and handle." But he adds, " whether these different 
meanings are distinguished by the tone, I do not know." The two 
groups agree in the absence of the article in each, and in that of true 
gender, and the substitution for it of a distinction between names 
as intelligent or unintelligent, noble or ignoble, animate or inanimate ; 
also, in the formation of the plural by affixing an adverb of quantity. 
The genitive is expressed in each by adding to the name of the 
possessor that of the thing possessed, preceded by the third personal 
pronoun. The incorporation of pronouns and postpositions marks 
equally the Asiatic and the American families compared. There is the 
closest affinity between the Tungus and the D6n6 languages in regard 
to the inumerable modifications of the verb and substantive to express 
variety and quality of action and being found in each. Both groups 
agree in prefixing the pronoun to the verb, thus differing from the 
Ugrian and Turkish order of pronominal affixes. So far as grammatical 
structure is concerned, it may safely be said that the D^n^ dialects are 
not Japo-Siberian, Mongolic nor Turkic, but Tungusic. Even their 
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polysynthesis is not that of the Koriak-Tchuktchi of Siberia nor of the 
American Iroquois, which is the same« but of the Tungus. 

■ I append a list of over 170 words, comprising different parts of speech 
in the two languages. For the Tungus, I am indebted almost entirely 
to Klaproth's Asia Polyglotta. The D6n^ I have taken from a great 
variety of sources, including vocabularies of tribes from the Eskimo 
border on the north, to Mexico in the South. These I have copied 
in good faith, though, it is quite possible, they may contain erroneous 
equivalents of the English terms. I regret the deficiency of my 
vocabularies in particles, especially postpositions. The numerals on 
comparison show strange discrepancy, either indicating that those of the 
D^n^s belong to an archaic Siberian system, or that, prior to their 
advent to this continent, they had borrowed from the Kamtchadale 
Koriaks. It is strange that their 3 and 4 should be the same as the 
Tungus 4 and 5. Father Morice has questioned the native origin of 
D6n6 government by toenaz-asy notables or chiefs ; but it is certain that 
the Tungus recognized the distinction between such and the common 
people, and the Tungusic forms for lord and master, such as edshen^ 
hunniUy ungiu^ nyunga, and even turunbayOy suggest the original of 
toeneza. He has also stated that pipes and tobacco were unknown to 
the Carriers and Ts^'k^hne before the arrival of Sir Alexander 
Mackenzie. It is, therefore, strange to find the Orotong Tungus word 
for tobacco-pipe, tagon^ so near in form to the D^n^ tekatsi. There is 
little doubt that the pipe was originally a sacred instrument or incense 
burner, and as such is prehistoric in many lands, independent of 
tobacco. 

A dialectic difference of the D^n^ as compared with the Tungusic 
forms of speech is the replacement of labials, including m, and of r, by 
other sounds. So far as labials are concerned, the same is true of the 
Iroquois dialects as compared with their Asiatic relatives. This evidence 
of phonetic decay marks an unliterary language in transition through 
changed circumstances, in which climate, no doubt, played a large part 
There appears, also, that interchange of liquids which is so common 
a feature in northern Asiatic and American dialects, as in the Tungus 
halgar and luilgan, foot ; and even of less accountable variations, as in 
the forms for grass, orokto, owokto, okokto, A common Tungus term for 
the throat is bilga, but the Tshapogirs call it nemgot, both being derived 
from the same original root. Almost as great variations appear among 
Tungus words, as compared among the Asiatic dialects, as between 
them and those of the D^n6 forms of speech. It would be no matter 
for surprise to find the D^n^ kliuthchu, bread, in a comparative 
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vocabulary of the Tungus dialects, alongside the native kiltora\ or 
tiljkan^ day, with tirgani ; or hamiltu, to give, with otnuli ; or antonger, 
to go, with genigar ; or dellin, green, with tshurin ; or tulkun^ red, with 
fulachun. Some words in the two groups are quite irreconcilable, the 
result, in some cases, of borrowing, on the part of the Tungus from 
the Mongols and Koriaks, and on that of the D^n^s from surrounding 
American tribes, although their dialects exhibit distinct traces of Koriak 
influence in an Asiatic habitat. The argument for the original unity of 
the D^n^s and the Tungus is as convincing as that which joins the 
Indo-Europeans or Aryans in one family. 



THE OTHOMIS OF MEXICO THE MOST ANCIENT TUNGUSIAN 

COLONISTS OF AMERICA. 

The identification of the D^n^s with the Tungusic stock has led to an 
important discovery, to wit, that the Othomis, supposed to be one of the 
oldest peoples of Mexico, are of the same family. Anthropologists have 
long called attention to their almost monosyllabic speech, and have 
compared it with the Chinese. In a few features of grammar and 
vocabulary the Othomi exhibits traces of Huastec- Maya-Quiche 
influence, but in very few. I subjoin a comparative vocabulary of over 
a hundred and fifty words of different syntactical value, in which the 
Othomi is placed opposite Tungus and D^n^ equivalents, to its complete 
identification with these tongues. In the Othomi, therefore, we have the 
simplest and oldest extant form of Tungusic speech, as its primitive 
forms plainly indicate, and, at the same time, the language employed by 
Attila and his Huns in the middle of the fifth century. In one of the 
dated tablets from the Mounds, which I had the honour to submit to 
the Institute in December. 1894, ^^^^ namely of Davenport, Iowa, the 
first authentic American record of the Othomis is found. It relates that 
Maka-Wala, or Wala-Maka, for both forms are given, was king of 
Atempa, and that he was overthrown in battle by Mashima, king of 
Tolaka, in 793 A.D. Now, the capital of the Othomis in Mexico was 
Otompan, and its American prototype was Atempa or Otempa, at 
present Ottumwa in Iowa. Otomo, or Odomo, was the name of a 
Japanese clan, the chiefs of which are conspicuous in the annals of the 
empire, some of them being at times found in revolt and punished with 
expatriation. The course of the Iowa moundbuilders must, judging by 
the purity of their Japanese record, have been from the Japanese Islands 
by sea to British Columbia, and thence to the Saskatchewan. This 
journey they might easily have accomplished within the century, so that 
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the advent of the Othomis, or the vanguard of the Tungus, to America 
may be placed about the year 700 A.D. 

Malte-Brun says: "The Othomi, or Hi&-Hi{i, is one of the most 
widely spread languages of the Mexican republic, since it is spoken in 
all the State of Queretaro, and in part of those of San Luis de Guan- 
axuato, Michoacan, Mexico, Puebla, Vera-Cruz, and Tlaxcala. 
According to Clavijero, the country of the Othomis began in the 
northern part of the valley of Mexico, and extended as far as the 
mountains, which are about ninety miles from the capital. Among 
inhabited regions which were numerous is to be remarked the ancient 
and celebrated city of Tula, founded by the Toltecs, and that of Xilote- 
pec, which, since the Spanish Conquest, became the Othomi metropolis. 
This nation is regarded as one of the most ancient in Anahuac ; having 
retained its savage state during several centuries, it had the reputation 
of being the rudest of those of the land. The Othomis, says Father 
Sahagun, were naturally heavy, rude, and unskilful, and so celebrated 
for indolence, that it was customary to say instead of * Ah ! the clumsy 
fellow!* — *He is like an Othomi.*" It was only towards the fifteenth 
century that the Othomis began to live in society, as subjects of the 
kings of Tezcoco ; they then founded several villages. A large number 
of those who had persevered in their savage ways gave much trouble to 
the Spaniards before they were subdued ; this did not take place until 
towards the seventeenth century. 

The Abb^ Brasseur de Bourbourg writes : " There is reason to believe 
that the Othomis occupied the mountains and valleys of Anahuac a 
considerable time before the Nahoas and the tribes afterwards known 
by the name of Toltecs. Rude and barbarous in their persons 
as in their customs and language, leading a hard life, preferring the 
mountains to the plains, the Othomis have preserved, since the farthest 
removed period of Toltec tradition, the same manners and the same 
idiom, without ever becoming absorbed in the nations settled beside 
them, who persecuted them more than once, and have themselves 
passed away without leaving a trace behind. Their language, rough as 
themselves, is monosyllabic, embracing every kind of sound, but 
destitute of grace, exhibiting, nevertheless, in its simplicity something 
majestic that savours of antiquity. It calls itself* Hiang-Hiung,* that 
is to say, the language that endures and is permanent, and the name 
' Othomi * which those who speak it bear, expresses in a touching way, 
their condition of dependence and misery in the course of many ages 
' never quiet* Whence came the Othomi ? Through what countries 
did they pass before descending to Mexico ? What is this language 
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SO different from others to which they give the name of the permanent 
hiang-hiung? All that is known to-day is that they preceded the 
Toltecs, and that they not only inhabited the province of Tula before 
the foundation of the kingdom of that name, but also a considerable 
portion of the regions of the Aztec table-land. Though rude and 
barbarous now, they are far from the state of mere savages, which seems 
never to have been their condition. Harsh mountaineers, they have 
always been known as an essentially agricultural people, acquainted 
with the same arts as the other peoples of Mexico. In their simple 
religion, deficient of the ceremonial and superstitious rites of the Toltecs, 
they seem to have preserved longer than others the purity of the ideas 
of natural law. They recognized only one God, creator of heaven and 
earth, to whom they gave the name ' Okha,' composed of O, which 
means remembrance, present notion, and of Kha, holy. For heaven 
they said ' Mahetzi,' from ma, place, he, extent, and . tzi, in 
circumference." 

** The first of their chiefs who had been their guide in Anahuac, 
named Otomitl, or Othon-Tecuhtli, in the Nahuatl tongue, received 
from them a sort of inferior worship. Two other less exalted heroes or 
divinities of their's are known, one called Atetein and the other Yoxippa. 
They showed most devotion to the last. His chief feast was celebrated 
in the fields ; it lasted four days, which were passed in eating and 
drinking amid great rejoicings. They recognized also an evil principle 
which they said to be the author of all evil ; they called it * E ' the 
malevolent They attributed great power to their diviners and 
conjurers, and made use of their ministry to consult the gods and lay 
the souls of the dead. The chief of these diviners to whom the name 
Tecuhtlato was given, had the rank of high-priest, and enjoyed great 
reverence in his nation. The temple of Yoxippa was the chief sanctuary 
of Otompan ; it differed essentially from the Toltec teocallis ; for it had 
the form of a storied house with projecting roof, in the manner of 
Hindoo constructions, having an upper part sometimes crenelated that 
projected beyond the rest of the building. But it was on the heights 
that they preferred to offer their sacrifices ; they prepared themselves by 
fasting and penance, like the Toltecs drawing blood from their ears 
with maguey thorns, and by ablution of the entire body, whatever the 
season might be. Up to the last years of Mexican monarchy, they 
were the only one of all the nations of these countries that continued 
the ancient calculation of time by lunations. Otherwise they had very 
nearly the same customs as the neighbouring peoples ; they were 
dressed very similarly to the Mexicans, though with less grace and 
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elegance ; but one thing in which they differed from all others, is that 
they habitually shaved all the head, with the exception of a little tuft 
which they allowed to grow on the summit of the occiput like the 
Chinese." 

Brasseur's translations of Hiang-Hiung and Othomi are more than 
doubtful. The forms remind one of the Hiong-nou and the Hiun-yu of 
Chinese historians, who fabulously place their invasions of China before 
the Christian era. Latham and others suppose them to be the Huns» 
although, by the few words of their language transmitted, they have 
been adjudged Tartars. The word is Tungusic, for the Tungus call 
themselves Even and Evenki. Vangia and Feneche were two of their 
tribes, answering to the D^n6 Henagi. They seem to have been among 
the earliest colonists of the chief of the Japanese Islands, for Niphon is 
a corruption of the Tungusic Even. Seven hundred years before Christ 
they gave their name to Van in Armenia ; and in the time of Darius, 
522 B.C., a body of them were the Paeones between Thrace and 
Macedonia, tierodotus says they were a colony of the Teucri of Asia- 
Minor. The Ramayana and the Mahabharata of India know the latter 
as the Tucharas, and they are represented along with the head-shaving 
Yavanas, who were no lonians but genuine Vuns or Huns. The Tokari 
fought with the Egyptians, and at times served as mercenaries in the 
armies of the Rameses. Arrian finds the ancestors of the TakuUys or 
Tsekelnes at Taxila on the Attock, during the Indian campaign of 
Alexander the Great, and relates that their king Taxiles led 5000 
Taxiles in the train of the conqueror. Strabo names some of the 
Turanian tribes that deprived the Greeks of Bactria, and among them 
mentions the Tochari and the Dahae, to which latter belonged the 
Aparni or Parni. 

The name Othomi, in Japanese Otomo or Odomo, means the great 
attendant or follower. Its Canaanitic equivalent, for the family was of 
this origin, is Eshtemoa, or Eshtemoag, and out of this all the Othomi, 
Tungus and D6n6 forms have been evolved. What the Egyptians 
called the Eshtemoans I do not know, but, on the lips of the Assyrians 
they were the people of Zamua and Mazamua. This Zamua lay on the 
Armenian side of Taurus in the vicinity of Dagara and Van, and is 
mentioned as far back as the time of Assur-nasir-pal in the first part of 
the ninth century B.C. This was, doubtless, the region called Odom- 
antis by the classical geographers, who have also an Odomantis in 
Macedonia and Thrace in the immediate vicinity of the Paeones, and 
having Mount Orbelus for its centre. This Orbelus was a sacred 
mountain and was eponymous, for the Armenian Stephen, Archbishop 
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of Siounia, relates that there came to Georgia from China a noble family 
called by him Ouhrbelean, to which he belonged. These Orpelians 
were Huns, and their supposed mythic ancestor is the Olbale or 
Odelbale of the D^n^s, a winged deity like the eagle headed men of the 
Assyrian sculptures. His original was Amraphel, king of Shinar, the 
contemporary of Abraham ; and his Shinar or Shingar gave name 
to Sangura of the Assyrians, the Sangarius of the Trojans, Sangala 
of India where dwelt the Cathaei, and the Sunggari-ula of the 
Mantchus. 

The genealogy of the Tungus family is given, in a scattered form, in 
the genealogies of first Chronicles, and is as follows : 

Tsochar. 

.1 

Shingar. 



Amr phel. 



Machpelah. 

I 

Ephron. 



Yephunneh. 



Caleb. 

I 

Naham. 

I 



Kegilah. Eshtemoagr* 

! . I 

Garmi. Maachathi. 



Zohar or Tsochar gave the ancestral name Teucer, Tokari, Zaejros, 
Tuchara, Tochari, Taxila, Tsekelne, and was Tigil, the god of the 
Kamtchadales. In Shingar we find Sangura, Sangarius, Sangala, and 
Sungaria. Amraphel furnishes Orbelus, the Orpelian name, Arbela, 
and Olbale. Machpelah is the original of the Davenport Maka-Wala 
and of the early Mexican hero, Mixcohuatl or Mixco-watl. Ephron 
gives name to Apolloniatis at the Zagros mountains, to Strabo's Aparni, 
and to the Faraons of Mexico. Yephunneh's name is the root of 
Yavana, Evenki, Hun, Japan, and Henagi. Caleb probably survives in 
Arivaipa and similar terms. But Naham was the ancestor of the 
Biblical Naamathites, of the African Nasamones, as well as of the 
Tungus Neyen, and the D^n6 Nehane. He was very likely the 
ancestral dog of the D^n^s, for in Tungus a dog is ninakin. After him 
the family divided into at least two branches. The elder in Kegilah 
gives the division of the Hans or Huns who peopled Corea, called 
Kaoli and Kaokiuli. From his son Garmi came the name Ghirin, and 
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the Corean word for man, saram. But, in classical story, Kegilah is a 
nymph Acacallis connected with Garamas, the progenitor of those 
Garamantes who were neighbours to the Nasamones. Finally 
Eshtemog has given us the Zamuans, the Odomos, and Othomis, and, 
by the change of m to n, the Tungus and the D^n^s ; and his son 
Maachath was the ancestor of the Massagetae, whom Herodotus likens 
to the Nasamones, of the noble Japanese family of the Masakados, and 
of the Othomi class called Mazahui, Mazahua, and Matzahua. 

Few races are more degraded than the D^n^s and Othomis of to-day ; 
but few have had a greater history. Of the particulars of the lives of 
Tsochar and his son Shingar we, at present, know nothing. But 
Amraphel fought under the banners of Chedorlaomer ; Machpelah gave 
his name to an immortal cave ; and Ephron, the Apollon of the Greeks, 
the Hittite conqueror of Hebron, acted the chivalrous gentleman 
towards the bereaved father of the faithful. Yephunneh was Paeon, the 
physician of the gods, and, with his son, Caleb, or Aesculapius, seems to 
have exercised his art in Egypt. Classical story has feeble reflections 
of Naham and his grandson Garmi as youthful scions of the Teucrian 
Apollo, called Nasammon and Garamas ; while another descendant of 
Naham, called Zophar, talked not too wisely with the afflicted patriarch 
of the land of Uz. Next, we find the Tokkari, wearing a helmet wider 
at the top than at the base, divided into coloured strips with disks of 
metal attached to it, descending on the back of the neck and fastened 
beneath the chin, carrying round shields with spears and short straight 
sword, and fighting against the Egyptian troops of Rameses IV., while 
their wicker work, oxen drawn wagons hold their wives and children in 
the background. Again they come before us as the ruling Hittite tribe 
of Northern Palestine and Syria in the days of Joshua, for king Jabin 
who ruled at Hazor was of their line. Jabin and his city, a Japanese 
Katsoura, were smitten by the Hebrew leader. About a century later, 
a second Jabin of Hazor sent forth his general Sisera to quell the 
revolted Israelites with his nine hundred chariots of iron, but Barak 
overthrew them at the springs of Kishon, and Sisera fell a victim to the 
treachery of Jael the Kenite, a member of a related tribe. 

In the time of David, king of Israel, a body of this race, called the 
Maachathites, dwelt to the east of the springs of Jordan between 
Palestine and Syria, and made common cause with other Syrian tribes 
and the Ammonites against the pious monarch, but Joab overcame 
them, and David and Solomon ruled over Maachah. But, at least, one 
Maachathite was numbered among David's chief captains. The 
author of the book of Samuel calls him Eliphelet^ the son of Ahasbai, 
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the son of the Maachathite ; but he of Chronicles gives his name as 
Eliphal, the son of Ur. Here is Olbale appearing in ancient history. 
After this the Tokkari made their way eastward, to appear, at different 
times, about the Zagros range east of the Tigris, where Apolloniatis and 
the Garamaei marked their presence ; at Singara on the Chaboras 
in Mesopotamia, with Zagora near at hand ; and at Van in Armenia, 
Men of their race may have sat on Assyria's throne, for Tiglath as a 
name was their original property. From the time of Assur-nasir-pal, in 
the beginning of the ninth century till that of Sargon, in the end of the 
eighth, when the Hittite power was broken, they warred not altogether 
unsuccessfully against the greatest monarchs of their day. One of their 
race, to judge by his name Sangara, became lord paramount over all the 
tribes of the Hittite confederacy, and measured his strength with 
Shalmanezer II. (860-825), who received his daughter and the treas- 
ures of Carchemish, when the war ended disastrously for the Hittite 
army. 

After their final overthrow by Sargon, they scattered. As the Teucri 
they made their way into Asia Minor, and, whenever the siege of Troy 
took place, they had part in its defence, as they had in the great Indian 
wars celebrated in the Ramayana and the Mahabharata. But the Greek 
and the Indian epics related to times far more remote than those which 
followed Sargon, and to lands nearer the prifnitive seats of population 
than Asia Minor and India. Still, the Teucri of the first named region 
were Tsochari, and they crossed the narrow channel into Thrace and 
Macedonia, where later they met the Persian Darius in the regions of 
Paeonia, Orbelus, and the Odomantes In the east they probably paid 
little regard to the Babylonian and Persian kings. Indeed, Herodotus 
informs us that the great Cyrus was slain by the Massagetae, 
oriental Maachathites of their race. Slipping away from the restraints 
of despotic power, they moved northwards to the Caspian, and further 
east into India, where Sangala and Taxila and Massaga, with many 
other memorials of theirs, existed long before Alexander the Great 
found Taxiles and the Cathaei of Sangala there. As the Tochari and 
Aparni, they wrested Bactria from Alexander's Greek successors in 150 
B.C.; and the former in 124 B.C., defeated and killed Artabanus, king of 
Parthia, their kinsman or fellow Hittite. Their next appearance is as 
the conquering Hans or Hiung-nou of Chinese history, the chronology 
of which is entirely at fault. Then, in the west, in the fifth Christian 
century, under Attila, his predecessors and successors, they ravaged 
Europe, and disappeared into Asia. Under various names they 
governed the Chinese empire, as they do to-day ; caused great displace- 
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ments in Siberia ; occupied Corea, where they still remain ; were 
probably the earliest occupants of Japan ; whence, as the Othomis, they 
departed for America in the eighth century. Later waves of this fecund 
race, driven by stronger tribes into Eastern Siberia, crossed Behring 
Strait, and flowed over the Eskimo area, into the present abodes of the 
degenerate D^n^s. It is doubtful that any other people whose history 
can be traced will exhibit a longer and more continuously eventful 
career. 

I have said that, so far, we know nothing of the history of Tsochar, 
the ancestor of the D^n^s, and, speaking strictly, this is true. But he 
was, no doubt, the Deucalion of the Greeks, a diluvian hero. His 
descendants appear to have separated during their abode in the 
Euphratean region, into a northern and a southern division. The 
fortunes of the former have already been before us. The latter became 
amalgamated with certain sub-Semitic Turanians, related to the original 
Amorites, Moabites and Ammonites, and, keeping a progressive eastern 
course along the Persian gulf and along the western and southern shores 
of India, arrived at last in the Malayan Archipelago. The Tagala 
language of the Philippines bears their name, but the well-known 
Polynesian god Tagala, Tangaloa, Tangaroa is the same personage as 
Tigil of the Kamtchadales. The southern Tsochari found their way to 
America as well as the northern, and appear in the central part of the 
continent as the Tzotzils and Cachiquels of the Huastec-Maya-Quiche 
family, whose great divinity was Tohil or Tockill. But their language, 
that of the ancient Huns, of the Othomis, the Mantchus, the D^n^s, they 
had lost, and with it their modes of life. The Maya-Quiche records 
make what seem almost like prophetic allusions to this separation of the 
tribes and still more strange to their reunion in an American home. 
Echoes of the famous Tsochar may be found in all lands, from the 
Tigris to the Tigil, from the Greek Deucalion to the Maya-Quiche. 
Tockill, from the Erse Declan to the Polynesian Tangaloa, and from an 
Assyrian Tiglath to a D^n^ Tsekelne. 
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APPENDIX I. 



COMPARATIVE VOCABULARY OF THE dM:n6 AND TUNGUS LANGUAGES. 



English, 

above 

aU 

arm 

axe 

bad 

bark 

bear 

beard 

beaver 

belt 

belly 

bird 

black 

blood 

blue 

boat 

body 

bow 

boy 

bread 

breast 

brother 

buffalo 

chief 

child 

clothes 

cloud 



yadesre, D. 

kontlan, kwantlan. 

nala. 

taih. 

shanhill. 

thenl, thynle, tsintli. 

tschoolta. 

alah, uluz, latuz. 

ttuz. 

nus,, sas, zus, yas. 

edara, tarra. 

tsah, sha, zah. 

shoedh. 

kaerott . 

boer. 

paput. 

kakashi. 

tsoje, tshiasi, tshetsha. 

tkhlsunc, klazin. 

tarzi, dulkus. 

sko. skai, tab. 

shtule, tutkhl. 

detleze. 

tsai, tse, ttsi. 

allachi, shaluzi. 

skotit, chezukhtai. 

exi. 

nettuny. 

klintun, alhtin. 

tshil. 

taiyuz, tsiah, tazyuze. 

dinias, tinji, tenair. 

kliuthchu. 

tsoo, tthu, adsoh. 

chah, kachaoch. 

shona, schanga. 

ahkik, yakkay. 

chasska. 

griddy. 

nitzilin. 

buchahudry. 

tshilaks, quelaquis. 

beye. 

i»-chynake. 

astoque 

thuth, tsuda, tsthi. 

taiak, tograai. 

etlunay . 

kkoh, kkswosh. 



Tungus. 

widalin T., dergfi Mantchu. 

gemu, g^andzi M. 

ngaLa. 

tukka. 

shuko. 

tabor. 

kaniult. 

urta, arekte. 

notcho, osrdykon. 

ug^shuki, uchikan, kuti. 

tshurkan, gargrat, sala M. 

chattala. 

boyat. 

chukito. 

ur, oor. 

chefeli M. 

gasha, gaskha M. 

doghi, doi. 

sakhaliyan M., sachrin. 

kara M., tshakarin, atra (dark). 

shosha, shoksho. 

nug^al, soogrial. 

tshurin. 

dsau, dyau, 4jacha M. 

yraktadjau. 

g^udige, ukit (belly). 

beye M. 

nonga. 

lung^a. 

churkonon. 

adzigfhe (small). 

kung^a, kung^akan. 

kiltora. 

tsct'hen M. 

hau, aki, agi M. 

akin, kongakan, achun M. 

ukur, hukur, kukur 

chiukun. 

gfeldak. 

nyung^a, noyon. 

turun-bayo. 

uli, aljukan. 

buyadzui. 

kung^akan. 

chuto, kootian. 

teti. tetti. 

etuku, tetiga, targ^aha. 

shun. 

tukshu, taushu. 
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»>S 



English. 
cold. ........ 

to come 

copper , 

dark 

daugrhter . . . . , 

day 

dead , 

deer 



do|r 

door • 

to drink 

• 

eagle 

ear 

«arth , 

to eat , 

«K*r 

elk 

eye 

father •• 

fern 

fing^ers 

fire 

fish 

foot m 

forehead 

4 



ktckchuly. 

saylitachitan. 

oulecadze. 

nikkudh, hung^kox, nasustli. 

kuatsakutowa, wuz-g^uz. 

chatchoo, iideasay. 

tsantiian-ilthoiie, thet»ra. 

tsaholkus. 

nttchit. 

Mskai. 

tiljkan. 

drin, klut. 

can. cheengo, jane». 

itini, tazan. 

tultlun. 

kous, cheechwtt. , 

nista, neistzee. 

maytzi, motchish. 

batahich, vutzaih. 

tla>'tchintay. 
edhuu, edthun. 
iBtsi, yestshi. 
klin, sleing. 
tkhlin. 

theoball. 

esdan. 

chtdetleh, totasinlh. 

mljchny. 

ttschukttlak. 

chetzeh, hutjah. 

szulu. 

xonadc. 

tlis. kliuth. 

an, ni. nun. nunkit. 

tc, tcye. 

altnen. 

beha. 

ishshan. 

cheKti, setse. 

pukka, weskiake. 

pitzi. 

eta. 

slida, sHnda, kaljag 

chindar. 

Mintaga. schindah 

apa. appa. mama* 

kokotHja. 

inla-thale. 

tasi, takak, takoua. 

kson, khong. kwun. 

tkhlkane. 

telamachkur. 

klo. kluk. iue. 

cloolay. 

uldiah. 

piuki. 

skatlna. 

jetly. 

oiiha. chekeh, seka. 

knintschit, tchunttfiut. 

sekata. 



Tungus, 

!»hakhorun, M. 

serguen. M. 

yelHshin. 

inginikde, ingynyn, inginlan. 

beichuen M. 

ttichiki. 

tshutsheni, tahirit. 

hakteryakdet 

unadju. 

ashadka. 

tirgani. 

tirga. 

ining, inenga. 

buden, huddan. 

edderen. 

kokan, chivren. 

kandachan (elk). 

kumaka. 

buchu. 

ladacha (elk). 

tooki, toki. 

((hodjo, shokdjo (reindeer). 

ninakin,|kazikan. 

indachun M. 

utshe, tuga M., urki, urkipura. 

undau, 

choldakoo. 

umdal. kolymtsham. 

ggarri. kyren. 

udak M. 

korot. 

shan. 

turn, tukalagda. 

na. dunda. 

tukata. 

u»in M. 
bishin. 

dsheme M. 

iebdau, jehdaka. 

umcha M, omukha. 

huchu M. (deer), b5r>un (rcindwr). 

eha, esha. 

esel. isal. 

ashim-itshcrc (to nee). 

onhim-itshette (to see). 

ama. ami. 

okokto (herb), 
umukko-tshar. 

tua M, toh, tog, togo. 
ghochftin (hot). 

chalchun M. (hot). 

ntmakha M. 

olio. 

olra. 

oldo. aldo. 
betkhe M. 
halgan, chalgan. 
bedal, bokdil. 
petche M. 
on koto, 
olekat 
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English, 

fowl 

girl 

to give 

to go 

god 

good! 

grass 

great , 

green 

hail 

hair 

hand 

hare 

head 

heart 

heaven , 

hot 

house, tent . . . < 

hunger 

husband , 

ice 

iron 

kettle 

knee 

knife 



l.ike. 



kanujak. 

getsi, tshekias. 

quelaquis-chequoi. 

slku-tsukaisla. 

keel, kemihl. 

besaneadi. 

hamiltu, 

eenio. 

antonger, kwniuhl. 

unnainduhl. 

anahzonti. 

tihugun. 

sutchom, nezun. 

klo, klos, kkloh. 

unshan. nintsha. 

wane. 

tsho. tcha, tchos. 

dellin, tultsau. 

dulkluj, tahtloh. 

neelo, heeloah, 

nuntsera. 

hutzce, khotsusea. 

nilah, inla. 

shlaa, kholaa. 

skona. 

kah, koh. 

sackhalle. 

kakadalaiou. 

edzai, tichih, ethi. 

bitsi. 

chittri. 

ecyah, yaha, yas. 

yatakahonzo. 

yuyan. 

taouwechon. 

kunazul. 

nidha, nahdesestka. 

woela, azoomicullah. 

ye, zeh, jetz. 

kune, kuin, konaugh. 

kuntukh. 

kutlakat. 

sukkun. 

etsayoh, ahoteey. 

dinnic. deneyu. 

ttatz, thun, tun. 

satsun, shatain. 

chitsih, ketic, atis. 

shies tay. 

ussa, oshia. 

monsai, nosai. 

kluck. 

chagutt. 

utteis, tish. tekhe. 

kissaki. 

marsh, penlso. 

tlay. rsih. 

kakikltoun. 

touey. taiotin. 

vun. ping, pungut. 

maigah. mithee. 



Tungus. 

njungjaki (goose), 
ashatka, asatkan. 
uljukun-ashadka. 
sarkannlzui. 
ghoorkan (daughter), 
pu, bimbi M. 
omul, omuli. 
geneme M. 
genigar, yanakal. 
nendep. 
gyndakun. 
gheooki. 
ssain. 

orcho, orokto, orat. 
ekzsham, egdjon. 
amba M. 
okdi, choydi. 
tshurin. 
tshorolty. 

shcnilyan, shiggilgen (snow), 
nioorit. 
ingakta. 
nala, ntili. 
djalan, ngal, gala, 
hanga. 

ushkau, tuhaki, toksyaki. 
machala. 
kuratli. 

udshu, utshu M. 
mudzi-len M. 
shelama. 
abkha M. 
thaugsoha. 
nyangna. 

yapunhin, ghochsin. 
khalkhon. 
nemyakde. 

nyamlan, nyamaldan. 
dju, dzu, dzsho. 
gula. gulya. 
momadjuk. 

yatahushara M., djalgarram. 
eigen M. 
adi, ediu, adywu. 
edin. 

4Juko. djucha. 

tshutsheni, tshetshinma (copper), 
djikta (copper). 

trirokta, ^latya-tshirit (copper), 
ika, iko. 
mutshen M. 
kalau, okallan. 
chicgen. 
utsh. 

chucji, koto, 
parta. purta. 
tsherkan. 
hurta. 

tonar, tongor. 
amundji. 
amuzi. .nmatch, amut. 
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^»7 



English. 


Di»^, 




Tungits. 


to laug^h 


Icchlikal. 




inyaktokal. 


leaf 


ata. 




abdaha M. 




atan, chitun. 




awdanna, awdanda. 


Icgr 


tinadsun, nakaitshun, keitshin. 


chantshen (knee). 




g^washun. tsethan. 




chyegen (knee). 




kin. 




ongon (knee). 




chidudh. edzare. 




tyshak (knee). 


lengrth 


kuana. 




ghonamin. 


life 


anna. 




inni, inen. 




ghinnah. 




innikin, veichun M. 




kondaih. 




indyn. 




renah. 




ergen. 


light 


attri. hutkhlin. 




tirga, tirgani (day). 


ligrhtningf 


nahtunkun. 




talkian M tapkitan. 




kwntatlek. 




bugani-utula. 


lips 


edanne. 




acdjon. 


man 


payyahnay. 

tengi. tingi. tcnghie. 




hoye, bey, evenki. 
donki, donggo, dunggia. 








d^n^, dinay, tana. 




djan. 




titsun. 




djctschen . 




quaietai, akootinne. 




oydzah, djakuta. 




djoogia. 




tazeu, togoya. 




khanae, sikkanne. 




chingan, chuntshun. 




tenalo. tinlay. 




ninlma, onggolo. 




tchelaqui, tschilje. 




antshulaku, sachaltsha. 




takhkhile. 




djusheri. 


marten 


thah, tshinih. 




dyukon (otter). 


moccasins 


kinchee. 




unta 




kihkot, keskut. 




gulcha. 


moon 


altzi. ighaltshi, tlaltoUa. 
klanai, klaihonoi. tlakannu. 


dclatsha, dulyadfja (sun), 
nultan. n>'ultan (sun). 


• 




tschane. 




shun, shigun (sun). 




haci, kacha. 




bega. 


morninfiT 


kmlamnti^nah . 




ti^^matfiA. 


■ ■ ■ ^^ ■ w ■ ■ ■ B^ ■■■vvava • 


altkun. 




erde M. 




vun. puneta. 




unoki. 


mother 


am ma. 




eme M. 




nah. naa. anna, an. 


hun. 


ani, oni, anya, enie. 


mountain 


tN-.itI. tsutl. tidlkool 


■ 


tsolchon M. 




s-chell. klehl, tauri. 




urra. ere, alin M. 




zeth, ddhah, chesh. 




gokda. gokdakan, akatschan 


mouse 


glounc, klounge. 




tshaktoktshan. 




tan 




tshyngirkan, singeri. 


mouth 


nazai. nizik. 




angga M. 




ta. cdha. huzzay. 




acdjen (lips). 


nails 


nil-assut. 




OMt.l. 


neck 


wickkoAt. huckquon, 


, hosewatl. 


bilgn, bilcha M. 




chekoh. schonite. 




nikigi, nikin. 


ni|fht 


klcakut. kliltohl. 




golban. 




hutlih. khutli. 




aktcra. atra (dark). 


no 


OHsay, nokwa. 




ako, aku. 




toh. ta, doo. 




atcha. 


nose 


ncnzi, ninintsis, min 


tshesh. 


niqsha, onoktah. 




huntchu, chintsih. 




ungata, ongot. 




hutchih, witchess. 




ogot. oiokta. 


old 


ata. saiyidhelkai. 




iuikda. shagdi. 


p2tin 


iyah, tsin. 




i*\cn. 


pipe 


t.sikatsuh. tekatsi ; 


teka (tobacco). 


. t.ogon. 


ram •... • ....... 


tchandellez. 




tekdol. 




tHin, naoton. 




odan, uddun. 




alkun. alcorn. 




shiggilgan (snow). 




natkhlhika. 




oloksha, ulaksha (wet). 
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English, 



D^n^, 



Tungus. 



red 


tulkun, dulkun. 


chulgian, fulachun M 




tiltil. tigaltil. 


sugel (blood). 




delicouse, delksozi, tkblssewe. 


kulani, ulaty. 


river *■«• 


suckener, towkahuntsha. 
hun, khanee. 


sekiyen M. 
eyen M. 






okox, ukokh. 


okat. 




sekargut. 


ulagir. 




kutnu. 


okatshan. 


salt 


tedhay. 


tak. 




totuzlkun. 


turuka, davusun. 


sand •...•••• 


chey, shay, 
eapashk. 
eshi, yussee. 
utschtschiilia. 


chulikton, serugi. 
amutsh, amuzi (lake), 
itshcshim. 


g^n •«••.... 


to see 




otschiawetshittal. etshikuerem. 




nestah, nentah. 


oshinitschette. 




hunitlin. 


ashimitschere. 




nhlin. 


igoorun 


to sing 


shin, cschen, utshin. 


ikan. 


sister 


chih. 

chidh, schutta, tatscha. 


oki. 




ashadka, asatkan. 


to sit 


dhintih. 
namistce. nanistin. 


teme M. 


to sleep 


amutshen. 




azut, tsetez. 


adjikta. 




hoosh. 


ukladai, ukladaku. 




ittern. 


uklyarem. 


sinall >•« 


netsul, unsul, nintsool. 
sul. 


nitkun. nitshukun. 




• • • »■• *•■ Ay • ■ • % ^Mmm •• BA •• ■ • • 

chulyokun. 




tsootah. astekwoo. 


adzighe. 


snake • . 


nadudhi. 


nogai. 


son.. 


ziazay, naskai. 
eyune. 


hutta. dzui M. 


soul 


wcichun. 


to speak 


yatltik, yaltuck, katlijach. 


goli, turateikta. 




kanna. 


guken, chendumbi M. 


snoon ••• 


schitl. 


kuili M. tschinaka. 


sorinfiT 


olte, agoltsin. 


obhilasha. 


star ......•• 


sii. 

klune. shlum. 


usikha M. 




haulcn. 




sun. sum, ssin. 


shcn, shig^n, shivun (sun). 




delgayhe. 


dylega (sun). 




khatlatshe 


delatsha (sun). 




kumshaet, keemshaet. 


utamikta. 


stone .... 


luohla. tschayer, kulchniki. 


djolo, dzshool. 




Ztfh. seh. chi, tscha, tse, tsi. 


ja, hysha, vcche. 


8tfx>ng 


gunzun. 


chuKun M 


summer 


hongzil. 


anganal. 




ssin. saner, tan. 


dyoganni. 


sun 


ytlkun, taltohna. 


tergani (day). 




chignonakai, chokonoi. 


nhigun, siguni. 




channoo, skeemai. 


shun, shivun. 


trrth 


egho. howgo, howwah. 
shti. csu, shigo. 


veihe. veike M. 




itsh. ikta. 




sakoistli. 


ikul. 


thread 


mo. 


umt. 


thunder 


idi. 


addi. akdi, ashdoo. 




titnaik. nahtuno. 


akdjan. 


tt>-day 


gannch, kuntsin, ganitzin. 


enenngi, eshenang. 




antil. 


• ositirga. 


to-morrow 


kntooman. 


tumi. 




gambch. 


chimaka zimacha'M) 




punti. 


temanta. 


tongue 


txula. natsol, thula. 


tsholi. 




tijulj.i. Hzylio. 


ilica 
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English, 


D^n^, 


Tungtis, 


tongrue 


lasom. 


ilengru. 




kanat. 


yuiye. 


tree 


chooma 


mo. 




tetshun, takun, techun. 


budjan (forest) M, 




tsbalacooya. 


mol (forest). 


valley 


dilakooi, tekalkulkul. 


tala. 




konakon, kunatri. 


kooiita. 


vtllag^e 


kohalai. 


falan M. 




zekkeh. 


toksoM. 


to walk 


bcaiutl, g-ahheyail. 


shurukcl (to %Q). 




kaecndie. 


gynakun (to %o). 




yucko kuyya|. 


yavkan yanakal (to %o\ 


water 


to, toh, toe, too, tkho. 


tyg-da (rain). 




thunagalgrus. 


tekdol (rain). 




tchon. tonh. tahnahn. 


udden, odan (rain). 




. chu, kaja. ko. 


agha (rain). 


to weeo 


huntza. 


shonsrodz. 


white 


kliyul. hiekul. 


griltaldi, fpltaldin. 




talkai. dclksay 


geltadi, wagrdari. 




itesina. 


shang;iyen. 


wife 


sak. at. tsaiat. 


aki, aji, asi. adjiu. atshiu 




zayunai, tsekunsclin. 


sarkan M« 


wind 


atse. cti»ee. 


eddyn 




tatsi. 


tit (storm). 




nunbii. 


ayancdun (stonn). 




eldo. 


niltse. 


(Winter 


hongfkazone. 
yess, yush. 


toffonni. 


wolf 


19 

g^usko, trushko, grusika. 




noonceyay. 


nioche M 


wolverine 


nag^uiyai. 


yentaki. 


woman 


tseke. shiko, ekhe. chaka. 


hcgrhe, cheche. 




etchagrah. tseuketa. 


adjiu. atshiu (wife). 




ttsekwi. 


ashiwu (wife). 




(taltum. 


sarkan M. (wife). 


wood 


tetshun. dekin. dethkin. 


budjan M. (forest). 




tsush. 


shig-i. ishifp (forest). 




tsroh. 


urae (forest). 


wood, forest 


teshintlan. 


kenita. 


to work • 


chakUtschejahga. 

edesklis. 

tatloh, dethore. tultsau. 


goorgalden. 


to write ......•«.• 


dokli, dokukal. 


yellow 


shurin. 


ves 


ha, hauh, ahuh, aho. 
angr. hum. 


ya. 


j^* 


inu M. 


yesterday 


hulta. utlta, utlutltan. 


acheltana (evening) 


vounir 


kcchitcdha. 
klatakoltinilla. 


asicha, ashcha. 


^%#«AII^ •••••••■••• 


noolsoolktshan. 


I 


hwe. 
sht. 
iye. iyi. 


bi. 


Thou 


ssi. si. 


He 


• 

1. 




atinne. edinnc. 


terc. 




neyan, iyanuk. 


nongcn.itsha. 


We 


wane. 


be, boi 




ninkontlan, nachunc 


nonganube 


You 


she. kajuku. 
hontail. 


soue, sowe. 


K %^%4 • •••••••«••• 


ellia. 


They 


tsii. 


tesc. tche. 


this 


cycr. 


crc. 


that 


tin. 
lai. 


tere. 


many, much 


labdu. 


who ? 


nuntzui. 


ni. 




mpela. 


we. 
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English,^ 
I 

a 

3 ••■• •■■•■••I 
4 

5 

6 

7 

8 

9 

lO 



tahse, tashte, etscha, titsoh. 
tihlagg^a, tathlai, kissleka. 
naki, nake, nihkee, nekai« 
nankhay, nankuh, nankoh. 
tahe, tage, takke, takei. 

tang^, dunkhe, tinike, tenkt. 

chwola, shwullak, schwallah. 

elketahey, ulkitake, kooslak. 

tluz. 

tluzuddunkhe, ookaidinf^kee. 

elkeedinghe, etsudeentay. 

koostenekha. 

kaynayday, kwunesa. 



Tungus, 

dysak, dishak, Katntckadale. 
attajUk. TchtOeUhi. 
ntechtsh, Koriak. 
Itanga M. 

tsok, Uhook, KamichadaU, 
dig^n, digron, Tungus (4). 
douin M. 

tongra, tongran, Tungus (5). 
komlch, Kamichadale. 
kilkok, Tungus. 
kylkoka, Kanttchadale. 
etg^atonok, Tungus. 
etuchtunuk, Kamtchadaie. 
tshokotenok, Tungus. 
tsholudunug^, Kamichadale. 
Uhakatonok, Tungus. 
tshakatanoch, Kamtchadaie, 
kumechtuk, Kamtchadaie. 
tnhomkotak, Tungus. 



APPENDIX II. 



COMPARATIVE VOCABULARY OF THE OTHOMI WITH THE TUNGUS 

AND Dtst LANGUAGES. 

English. Othomi. Tungus and D/tiS. 

afraid ttzu. nil-tshut D. 

arm ya« yant. mayan T., hanga T. (h.ind); kiin, skona D. 

axe ttagri. tukka T. ; taih D. 

i>ad iho, hio. ekhe T. 

hing, nantzo. eiang T.; nuntzun D. 

beast baoni. boyun T. ; elloni D. 

belly bite, bombi. boya T. (body); bitt, voet, paput D. 

bird ttztntey. niungyakiT. (goose), doghi T.; tsthtaoh, dettani D^ 

black .. boi, bode, bothi. bochokon T. (dark). 

blood qui. shosha T. ; skai D. 

blue ccangui. niochun T. 

boat mohtz-a. omu, ongotscho T.; metaui D. 

body ghai. hanggiei. ukyt T. (belly); ezi. nizi D. 

bone ndoyo. nun-kwut D. 

bow za. ka, kaza D. 

boy hy, iso. huta, dzui T. (son); jay, eyaze D. 

bahtsi. butMi. buyadzui T.; yaase. eyozc D. 

to break yaxkhi, sogi. bekkeschiz D. 

brother cu, ida., qhuada. aki, deu, ckdau T.; chah, de, skitla D. 

to call da 

cane sothi, hethyo. tetquh D. 

chief hmu, noguc. hunniu, nyunga T.; mowdish, toeneza D 

cloud gui. tuhu, tugi T. ; kkoh, kos D. 

cold tzaa. shakhorun T.; edzah, azoo D. 

to come che. dsi, ishi, dohi T. ; yeudessay D. 
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English. 

com 

to dance 

day 

death 

deer 

to descend .... 
to do make.... 

dog 

door 

to drink 

eagle 

ear 

earth 

to eat 

egrg 

enemy 

evening 

eye 

to fall 

family 

far 

father 

feather 

female 

fidd 

finger 

fire 

fish 

flesh 

flint 

food 

foot 

forest 

friend 

from 

fruit 

girl 

to giyc 

god 

gold 

grave 

great 

green 

hair 

hand 

head 

heart 

heaven 

hot 

house 

hunger 

husband 

idol 

kettle 

to kill 

knee 

knife 

lake 



Otkonii, 

detha. 

nei. 

pa. 

tu, du. 

phantehe, boephani. 

cai, gai. 
qha. 
tzahtyo. 
gosthi, nyytti. 
tzi. tzithe. 
xyni. 

hay. 

tzi, tza. 

mado, doni. 

noogui, ytzaqui. 

nde. 

da. 

tagi, dagi. 

qhai. 

yanih. 

ta. hta. 

sihui, sini. 

nsu. 

hatha. 

zaha. 

dehe. 

hua. 

ngoe. 

asdo. dotzbi. 

hme, thuhme, nhihuni. 

gua. 

borza. 

ntybe. 

nbepha. 

doengahu. 

ttixu, nxubnhtsi. 

ra. 

oqha. 

ccaxtti. 

nho, manho, niza. 

ha. yagi, otzei. 

na, mannoho, ndi. 

buethe. 

si, xta. 

ya. 

na, naxmu, nasinu. 

myi. 

mahctzi. 

pa. 

ngu, buy. 

thuhu. 

dame. 

hetqha, phetrigha. 

tzamqua. 

ho, hio. 

nahmu. 

daquhuai. 

mohe. posdehe. 



Tungus and Din^, 

djekU T.; djiye D. (fruit). 

uznutti, noetai D. 

shiwun T. (sun); vun, puneta D. (morning) 

butscho, edderen T.; tatsai, itini D. 

buchu, kandachan (elk), bayun (reindeer) T. ; 

batshich, ed-hun D. 

scha, kia, gia T.; ah-goshlah D. 

katshikan, indachun T.; tlika D. 

utsche, tugha T. ; tathi D. 

djebdau T. (to cat); esdan, chidetleh D 

kyren T.; datanni-tchos D. 

korot T.; ocho, zach D. 

na, usin T.; keia D. 

dsheme T.; seize D. 

oomta, omukta T. ; pukka D. 

enna, ats-choen D. 

yamdzi T.; naai, nachiai D. 

eha, esha, tuambi T. (to see); eta, ente D. 

koh D. (house), 
antshun T.; nizat, nijah D. 
ata, tah D. 
tsuth, tshus, tah D. 
nechu T.; ttseyanne D. 
pitema, bikan T. 
simchun T.; slutska D. 
toh, tua T. ; tasi, takok D. 
olio T.; lue D. 



omin, omekin T. (hungry); 

then, utsun 1). (flesh, meat). 

eke, oca, cuh D. 

ure, mol, budjan T.; tsbalacooya D. (tree). 

unte D. (love). 

noempa D. 

djiye, njet ; intzi D. (strawberry). 

ashatka, hettek, unadjikuto.T.; 

tfihekiaH, dcttsi D. 

gheooki T.; tihugun D. 

djikta T. (copper); atis; chitsih D. (iron). 

etnioo, sain T.; nuzzo, nezun, ienesou D. 

changar T.; tsungut D. 

amba, hadyuga T. ; wane, nintsha, unshaw, nitsih D 

owokto T. (grassX 

ingakta T.; zuga, itse, ethisa, hutsee D. 

hanga, galaT.; la, lah, law, skona D. 

onkoto. shengin T. (forehead); nuntse, muttsai D. 

mcwan, mewam T.; He naiyitz, bitsi D. 

abkha, ntengnya T.; yatakahonzo, nuntsi (air) I). 

yapushin T.; wuzul. wela D. 

moma4Juk, boo T.; konaugh, koh D. 

djamushim, yuyun T.; tai D. (famine). 

edin T.; dencyu, dinnie D. 

yuttoere D. (god). 

mutshen T. ; monsai, sehin D. 

kokan T. (death); uzeagha D. 

nyongiT.; nakaitshun D (leg). 

chueji, koto T. ; tekhe, texe D. 

omo, amuzi, amutt T. (se.^); maigah, pungut I). 
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English, 

to learn 

Ufe 

i^ht 

i^htning^ .... 

lizard 

to love 

male 

man • 

month 

moon 

morning^ 

mother 

mountain .... 

mouth 

name . 

near 

nlg^ht 

no 

north 

nose 

now 

pain 

rabbit 

rain 

rainbow 

red 

river 

salt . . 

sea 

to see 

shoe 

sick 

sin 

to sing^ 

sister 

skin 

to sleep 

small 

snake 

south 

star 

stone 

sun 

to take 

teeth 

thunder 

to-morrow 

tongue 

tree 

turtle 

to walk 

wall 

war 

water 

to weep 

a well 

west ....... 



Othomi, 

padi. deji. 

te, byi. 

hiattzi. 

nhuet. 

matg^a, botg^a, ttzathi. 

madi. 

ta. 

yeh, yche, nanyehe. 

dame. 

zana. 

zana, rzana. 

sudi, hiatzi. 

be, me. 

tthehe, ganthe, xantle. 

ne. 

thuhu, thohr. 

g^uethua. 

sui. 

hinna. 

moby, mahuihgi. 

siu, xiyv, xinu. 

nuya. 

dumyi. 

qhua. 

ye. 

beccni. 

ntheni. 

da the. 

u. 

munthe. 

nu. 

zethst. 

gehe, hienni. 

tzohqui, ttzogi. 

tuhu. 

nqhu, qhuhve. 

si, siphri. 

cha. 

ttygi, notzi. 

qqena. 

madatti. 

tze. 

do. 

hiadi, hindi. 

ha, hiani. 

tzi. 

nyquni. 

nisudi, rihiatzi. 

qhane. 

bay, rz-.i, camrz-a. 

saha. 

yooni. 

ghoti, ghado. 

ncasi. tulmi, magagui. 

dehe. 

rzoni. 

cyytzi. 

mayyi, yyhiadi. 



Tungtis and Ditii, 

tatshin T.: udhestthan D. 

indyn, veichun T.; guttah, mainch D. 

tek, erde T. (morning); attri D. 

nyama T. (flame); nahtunkun D. 

mogai T. (snake); nadudhi (snake), ttsale D. (frog). 

amuran T.; nute D. 

edshe T.; ten D. 

bey. khiakha T. ; sykka, enday D. 

edin, donki T.; dini, tana D. 

men, nan D. 

shen T. (sun); tschane D. 

tek. erde T.; katoomau D. (to-morrow). 

eme T.; amma D. 

dabaga^ gokda, yang, da van, emkir T.; 

zeth, ddhah. tzatl D. 

anga T. ; nazai, nizik D. 

gorbiT.; kedetude, vorzih D. 

khantchi T; nihtuk D. 

shikshe T. (evening); tsis, hkah D. 

mangga T. ; owntuh D. 

ogot, ongata T.; hutchin, hutchih, chintsih, nenzi D 

enenggi T. (to-day); ganneh D. 

choonatshT.; tsin D. 

tuhakiT.; koh D. 

agha T.; chu, ko, kaja D. (water). 

bohre T. (bow). 

ulatyn ; sengi T. (blood); dulkun D. 

okat T.; tesse, taseke D. 

davusun, tak T.; tedhay D. 

amundji T.; pungut D. (lake). 

omnin T.; aiin, nentah D. 

unta, gulcha; dootan T. (stocking): 

keskut, kinchi D. 

eyen T.; eya, tinnetuh D. 

kotat, ssui T. 

ikan T.; shin, hutyhn, tsutshun D. 

nougu, ekmu T. 

feri, ipree T.; uzuz, eve D. 

adjiktaT.; azut, tzetez D. 

adzighe, nitkun T.; astekwoo, nacoutza D. 

meike T. ; itini ; tanenuz D. (rattlesnake). 

ujicha, otshikat T.; sii D. 

djalo T. ; tsi, tse, ttza D. 

dulyadja, shen T.; shethie. houtsah, channoo I>. 

ghenoom T.; eneshi D. 

itsh, ikta T.; esu, shti D. 

ak4ian T.; indnaih, titnaik, nahtuno D. 

tshaguda T. (after to-morrow); katooman, punti D 

inni, enga T. ; kanat D. 

mo ; yraakte (larch); obkomchora (juniper) T.; 

chooma, tsbalacooya ; taroh (wood) D. 

genembi T.; kaeendie D. 

chooniat, koosikatshin, dzshargamat T.; 

tatzuzan, taiatltzan (to kill) D. 

tygda (rain) T.; tu, toah D. 

shongon T.; huntzah D. 

yuukto, guiudzercn T.; kwtzil (wet land) D. 
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English. Othotni, Tiutgus ami D^n^, 

white . ttazi. K^ltadi T.; itesina L). 

wife datzif, fp hada. adjiu ; cheche (woman) T. ; ts-aiat, at I>. 

wind * ndahi. edden T.; nuntsi D. 

winsT hua. Utah D. 

wolf muhu. tzute. nioche, t«hipkaku, g^usika, g^alyuki T.; 

nun, nooneeyay, yetf, tsheeonay D 

to work paphi. 

woman nsu. nifnu. danxu. nechu, 4Joanatkan (female) T. ; 

kjTisynj. ttseyanne D. 

year (fheya. ang^aui T. 

yes haa. ya T.; ha D. 

yesterday .... mande. yamdzi (evening) T.: pundata (morning); hulta D. 

I nuga. nugui, nugaga. niyun, tsunuz D. 

di. siit D. 

Thou nuy. nugue. nannuk, nunuz, nin I). 

qui. shi T.; shi D. 

He nunn, bi Y. nongenatshe, i T. ; unna, neyan, iye, iyee D. 

We nuguihe. nongenoobe T. ; noohee, nachune D. 

You nagr^egui. sonwe T.; nahhinne D. 

They . nuyu. ejnniyu D. 

I na. ra, unra. ennen Koriak ; inlase I). 

a .... . yoho. ytechgau K. ; techa D. 

3 hiu. giech K.; kahyay D. 

4 gooho. sfigae T.; gyrach K.; teucheh L>. 

5 cytta. soundeha T. ; chiht-lukunli D. 

6 rato. iugae. kilkokT.; elkketase D. 

7 yoto. etgatanok T.; hoituhi D. 

8 hiato. 4Js^un T. ; etsudeentay D. 

9 cyto. dshugae, tshakatanok T. ; coontenekha D. 

10 ratta, ra-tta. djulaka T. ; atltnhantai D. 

100 cy tta-te, nanthebe. nemadje, ibai T. 
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SPATIAL THRESHOLDS OF COLOURS AND THEIR 

DEPENDENCY ON CONTRAST. 

By W. B. Lane, B.A. 

(Read 3rd April, 1897.) 

If one takes any coloured object of small, definite size, say a piece of 
pigment paper, and gradually either removes himself from it, or causes 
it to be removed while he remains stationary, he will notice not merely 
that the coloured object decreases in its apparent size as its distance 
increases, but also that its colour becomes modified and even disappears 
as the object becomes to the sight extremely small. Ordinary illustra- 
tions of the s>ame phenomenon are quite common in our daily 
experience. We have all noticed, probably, how across a stretch of 
two or three miles of water a small craft, say a skiff, painted green^ 
has appeared to have, at first, no colour whatever, being merely a 
bright or a dark spot upon the blue surface of the water. But, on 
gradual approach it has become invested with a colour quality which is 
more than mere brightness or darkness, though it may appear at first in 
a colour, such as n^^, quite different from its true colour disclosed on still 
closer approach. Such, among the many other examples which 
probably suggest themselves in plenty, to anyone disposed to search his 
past experiences, serve to show that in this fact there is scope for a 
scientific inquiry to determine the minimum sizes at which the various 
colours are seen coloured in their proper tone. This is the problem of 
the Space Threshold of colours in a general way. Of course, in reckon- 
ing the sizes of the coloured objects we must consider their size as 
relative to the eye observing them, for their absolute size does not 
necessarily change when their size, as relative to the eye, may have 
changed greatly. The absolute size, indeed, may change and the object 
remain fixed in one place, which would equally, if the observer remained 
stationary also, produce an alteration in the size of the object relative 
to the observer's eye. We can, of course, obtain an exact expression 
for the relative size of objects to the eye by means of the visual 
angle which they subtend at the eye, which is the same whether 
the object be multiplied in size or merely decreased in distance in the 



226 TRANSACTIONS OF THE CANADIAN INSTITI'TE. [VOL. V. 

inverse ratio. There is a little difference caused by the aerial 
perspective according to which coloured surfaces of greater distance 
have to appear less saturated and even modified in colour on account of 
the imperfect translucency and bluish colour of the air. This applies to 
the ship. Consequently the Spatial Threshold of colours will always 
be measured by the visual angle of the coloured object, where we 
say it is at the threshold of discernment as such or such a colour. 

We have mentioned the fact that a coloured surface at very small 
angles, gradually, in most cases, loses its characteristic colour and 
becomes coloured in another tone, and at smaller angles still, loses its 
chromatic quality altogether and appears as merely colourless light. It 
thus appears that there will be three distinguishable Spatial Thresholds 
for any colour. (i) The main one which we may designate the 
Characteristic Colour Threshold, where the colour is first seen correctly 
in its proper tone, (2) the Chromatic, where it is first visible in any 
colour whatever different from colourless light, and (3) the light or 
Achromatic Threshold, where a coloured object is first perceivable at all, 
not necessarily as coloured but as colourless light. It appears desirable 
to keep these three Thresholds separate, though, of course, they can 
quite easily be investigated concurrently, because, in determining the 
main Threshold as to the visibility of colours in their proper tone it is 
necessary, starting from zero, to pass through successively the two minof 
Thresholds. Hence, the one set of experiments can with care be made 
to exploit at the same time the three Spatial Thresholds of colours. 

A moment's reflection will show us, moreover, that the problem of the 
Spatial Threshold of colours cannot be prosecuted except under the 
conditions of the phenomena of contrast, to a greater or a less degree. 
We never, as a matter of fact, can get our colours except as they are 
environed by surfaces which exercise a more or less effectual contrast 
influence upon them, whether it be merely a light contrast or a satura- 
tion contrast (e.^., grey of equal intensity with the ground) or ordinary 
colour contrast, or a combination of two of them or of all three. But 
although apparently impossible to escape altogether from the conditions 
of contrast, it was, undoubtedly, a scientific desideratum to free our 
experiments from an irregular and uncontrolled participation of contrast 
influence. It is quite possible to eliminate large elements of a mixed 
contrast influence and to confine its operation to that of either simply 
intensity contrast, where colour contrast has been removed, or of colour 
contrast simply where intensity or light contrast has been removed. 
The former is possible by employing only colourless grounds on which 
our colours are seen, grey, white or black grounds ; the latter is much 
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more difficult to achieve, but quite possible by using colour grounds and 
employing precautions to secure that the brightness intensity of the 
ground is the same as that of the colour examined. The devices and 
detailed means, used to secure this result, cannot be described at all in 
this preliminary paper, but will legitimately find place in a subsequent 
paper giving illustrations, detailed description of the apparatus used and 
our results attained. It may be noticed that a theoretical immunity 
from both colour and intensity contrast is possible by using a grey 
ground whose intensity is the same as the colour examined, but practi- 
cally it is very difficult, next to impossible to achieve. For, in getting 
the two intensities equal and constant, you are forced to introduce a 
more or less influential colour element in the ground ; and in seeking to 
remove the colour element wholly, it is difficult to avoid introducing an 
inequality of brightness intensities again. But, be that as it may, there 
is no question of the .scientific desirability of an attempt to limit the 
influence of contrast phenomena upon the determination of the Spatial 
Thresholds of colours to specified kinds of contrast, colour contra.st at 
one time and purely light contrast at another, so that the specific effect 
of each upon the Spatial Thresholds may be discernible from that of 
the other instead of both being massed in a joint influence in which the 
contributions of each kind of contrast are indistinguishable with any 
exactitude. It was, moreover, a matter of scientific importance to make 
the attempt to rule out the contrast influence, both colour and intensity^ 
altogether, even though actually it may not have been absolutely 
successful in doing so. In any case, it will have reduced the contrast 
influence to a degree so small as to be a minimum uf) to date in the 
investigation of the Spatial Threshold of colours. 

In the history of physiological and psychplogical science this problem 
of the Space Threshold of Colours has received but scant, almost 
cursory notice. Where there has been some approach to a .scientific 
determination of it quantitatively, it has been marred by a twofold 
defect. On the one hand, the investigation has been carried on by 
means of appliances which are extremely crude and inaccurate, and on 
the other hand the inquiry has been wholly confined to exploiting only 
one kind of contra.st influence, namely, light intensity, which may have a 
bearing on the Threshold. It has wholly ignored the roles which other 
kinds of contrasting environs, such as the various colours of our ordinary 
colour system may have, and practically do have, upon our perceptibility 
of colours, according to their size of expo.su re as relative to the 
spectator. It has, moreover, apparently, not seen the desirability (jf 
modifying extremes in light intensity contrast and of obtaining,if possible. 
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an environing ground which shall practically exercise a very small or 
even no appreciable contrast influence of any kind upon the examined 
colour. But it is evident that without so doing no approximation could 
be made to a discovery of the precise degree to which the influence of 
contrast modified the Spatial Threshold. 

Quite early the phenomenon of the dependency of colour perception 
upon intensity and on the visual angle of the coloured surface was noted 
by Purknije in his Commentatio de examine organi visus 1823. 
Plateau shortly after in PoggendorflPs Annalen, 1830, noted the 
disappearance of colour tone altogether at small visual angle. However, 
the problem was not dwelt upon, perhaps not appreciated by these early 
investigators. No effort was made to make an exact inquiry into 
the relation of visual angle and colour perceptibility until the time of 
Von Wittich and Aubert, both of whom made some important pioneer 
attempts in this direction. Von Wittich distinguished the two Spatial 
Thresholds which we have mentioned, namely, the light, or achromatic 
threshold and the chromatic threshold, and he sought to obtain a 
quantitative representation of the same. He conducted his experiments 
upon a black and white ground respectively, thus really taking into 
account the fact of a contrast influence in the determination of the 
thresholds. But apparently, as we have indicated, he did not 
appreciate the desirability of extending the enquiry to include other 
kinds of contrast. Much less did he think of determining what role the 
contrast, as such, played in the matter, by seeking to reduce it to 
a minimum or to remove it so far as intensity and colour contrast, 
altogether. 

His experimental work on this question was crude in many other 
ways than in the scope of its attempt Its physical appliances, such as 
the means used to obtain colours and grounds.its measurement methods, 
were all of the crudest and are consequently unsatisfactory in the 
results yielded thereby. The colours which he experimented on were 
simply ordinary pigment papers which in these latter days, at least, are 
well-known not to be pure specimens of the colours which they are 
taken to represent. For the most part, on the contrary, they contain 
very many other colour elements obscurely fused >vith the one which, 
from its predominance, we call the colour of the pigment. In some 
cases the pigment paper may owe its special colour to the fact that 
it contains all the other elements of the colour system except the 
complementary of the colour after which we name it. F*or example, the 
most yellow pigments owe their colour to the fact that they contain the 
whole spectrum of colours except the blue, and even in somecases this 
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is present but much weakened. Moreover, a pigment may owe its 
<:olour to a combination of other coloured rays without having any of the 
kind after which it is named. For example, it is possible to find a 
violet pigment which sends forth no direct violet rays at all, but 
a combination of blue and red. Such being the case it was certainly 
a desideratum, which, by the way, our experimental handling of the 
problem has sought to satisfy, namely, to secure specimen colours which 
should be tolerably free from this adulteration by other colour elements, 
and fairly representative of the spectrally pure colour tones. In the 
absence of any attempt to obtain spectrally pure colours to operate 
upon, as was the case with Von Wittich, it is evident that the results 
must embody at least, a double unavoidable defect which renders them 
scientifically useless. On the one hand, since the colours experimented 
upon are actually, in each case, a congeries of many colour elements it 
cannot be determined, even approximately, what specific part each of 
the various colour constituents contributed to the determination of the 
Spatial Thresholds of the colour pigments employed. On the other 
hand, since no two pigments, even representing the same colour tone, 
will emit exactly, or even closely, the same combination of colour 
constituents because of the fact that a variety of colour combinations 
can produce the same aggregate effect, and since further, there are a 
great many pigments all differing in appreciable degrees which have 
equal claims to be taken as representative of any colour tone, it follows 
that experiments such as Von Wittich's, based upon the examination of 
colour pigments taken up at random, can have no general validity. 
They cannot be considered at all as representative results for the main 
colour tones which compose our colour system. They are, at best, only 
indicative of the thresholds of those particular pigment papers which 
Von Wittich used and which can never be reproduced with any surety 
for any one else's experiments, simply because there was no attempt 
made to secure, and hence, no record left of a diagnosis of their colour 
constitution. 

A similar objection can be urged against his method of securing 
black (and also white) grounds, upon which the colours were placed for 
research. Black ground is a very indefinite quantity which may mean a 
great variety of black surfaces, all differing in the degree of their 
blackness. It is well-known that the surfaces which we ordinarily 
designate black in reality reflect a considerable quantity of light and are 
hence very far from being absolute black. Dr. Kirschmann has made 
some investigations along this line with the purpose of finding the 
relative brightness of different so-called blacks to white. His methods 
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are described in his article, " Ein Photometrescher Apparat Zu 
Psychophys. Zwecken," some of whose results described therein I 
subjoin : 

[. Paris Black : 

(r) in lamplig-ht (petroleum) is ^^.^ or ^ of white. 

(2) in gaslig-ht t^ of white. 

(3) in diffuse dayli§:ht *V«¥ of white. 

II. China Ink : 

( i) in lamplight s^'V of white. 

(2) in diffuse daylig-ht ^.-j of white. 

III. Graphite (Faber B.B. Pencil): 

(i) in lamplight ^.| of white. 

(2) in diffuse daylight j^.jt of white. 

IV. A specimen of black cardboard in sunlight was 5V of the intensity of white 

paper in sunlight. 

It consequently follows that, unless we employ some means of 
specifying the particular black which is used in the ground, the results 
obtained can have only a private importance and not presume to be 
representative of the space threshold judgments of colours on a black 
ground. For it is evident that with two variables in regard to 
brightness, such as the colour pigment, and the unspecified black ground 
used must be, it would simply be impossible to know to what degree the 
influence of intensity contrast participated in the determination of 
the thresholds for any one colour, much more to what different degrees 
it entered in the determination of the thresholds of the other colours. 
It might appear that it is sufficient if only the colour and ground are 
subjected to the same illumination, for, at first sight, it might seem that 
this would secure a constant brightness relation between ground and 
colour. But a moment's reflection shows us that this would fail to 
ensure the constancy of this contrast relation throughout the various 
colours because of the fact that different pigments under the same 
conditions of illumination reflect light in varying degrees. Hence, if the 
illumination remained constant there would be a variation in the light 
intensity relation of colour to ground, for each of the colour pigments 
used» which would, of course, preclude the possibility of there being a 
quantitatively uniform contrast influence throughout, contributing to the 
space threshold determination of the various colours. This taken in 
connection with the fact that there is no clue to knowing the 
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specific character of the black ground used by Von Wittich, would 
render his results of small value for scientific purposes, because there is 
even no ground for forming comparison as to the relative magnitude of 
the space threshold for the various colours. 

In our own experiments, I may say, we sought to remove these 
deficiencies in the work of Von Wittich by securing, on the one hand, an 
absolute black, or as near an approach as practicable, and on the other 
hand, by ensuring that the brightness intensities of the colours were so 
regulated that their relative brightness as compared with the ground 
was constant throughout their entire range. How this end was 
practically achieved we do not propose to describe at length in this 
present paper, but, suffice it to say, that we were successful in attaining 
an approximation to this constant intensity contrast relation which was 
substantially complete. This was done, on the one hand, by using 
a black ground which was black because of the exclusion of light from 
it, and was viewed through a long darkened tube with a diaphragm at 
the end, the inner surface of which diaphragm constituted the black 
ground, and the adjustable aperture of which became the coloured 
surface by reason of the coloured light entering through it. On the 
other hand, we refused to employ daylight illumination because of its 
uncontrollable and inconstant intensity, but used instead incandescent 
electric lamp illumination which by controlling the distances of the lamp 
from the different coloured surfaces illuniined in such a way that their 
brightness was in each case judged equal to that of another standard 
illuminated surface, gave us a series of position marks of the lamp for 
the respective colours wherein their intensities as light were all equal. 

After Von Wittich, Aubert took up this same problem, and, with a 
few improvements, followed largely in the footsteps of his predecessor, 
repeating to a large extent the same errors which we have noticed. 
Like Von Wittich he used ordinary pigment papers for his colours 
without any correction of the inaccuracies incident to their use, and for 
his black ground ordinary black cardboard. As we should expect, his 
results do not agree with those of Von Wittich at all, which only 
goes to show the truth of what we have already pointed out in refer- 
ence to Von Wittich's results, viz.: that they are true only of the 
particular pigments which Von Wittich used, of private and not general 
validity. 

The method of observation and measurement of the thresholds, 
employed equally by Von Wittich and Aubert, was also very crude. 
They took coloured objects and removed themselves gradually away 
5 
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rom them until the colour quality of the objects began to change, and 
finally disappear from the spectator. Then they gradually approached 
again noting carefully their distance from the coloured object when it first 
became visible, and second, when it first became visible as coloured. 
Now it must appear that such a method of procedure, besides being 
subject to great inaccuracies in measuring the slight transitions of dis- 
tance, often sufficient to cause a great change in the appearance of the 
coloured objects, is open to the serious objection of not providing for 
the influence of anticipation in lowering the threshold judgments of 
the colour as seen in their proper tone. According to this method the 
observer is familiar with the colour to expect, and this fact must of 
course materially modify the ease with which he detects the colour tone 
of the object gradually growing into view. In our work we avoided 
both these imperfections, viz. : of crude measurement methods and 
threshold .modification from anticipation. We performed our experi- 
ments in such a way that the observer was quite in ignorance as to 
what colour in each case he might expect. The result was, of course, 
that the observer had to decide among the various spectral colours and 
their transitions quite upon their own merits and not according to 
information previously possessed as to what might be expected to 
appear. On the other hand, instead of employing the gradual departure 
or approach method of varying the visual angle of the coloured objects, 
we adopted the plan of keeping the distance between object and 
observer constant and varying the size of the coloured object through 
gradual transitions. In this way» by a very skillful contrivance 
described elsewhere, we were enabled to measure the transitions in size 
with minute accuracy to at least ^ijWth of an inch, or even closer if 
desired. 

As was to have been expected, our experimental results on the black 
ground, do not tally with those of Von Wittich or Aubert, who likewise 
do not correspond in results with each other. It would have been 
rather peculiar, in fact, if it had come about that our results corresponded 
with theirs, especially where peculiar care was taken to remove the 
several inaccuracies which we have noted in their mode of procedure. 
With the removal of the adulteration of tones in the colours experi- 
mented upon, and the regulation of a variable uncertain contrast influ- 
ence, such as played an important, though unsuspected, role in their 
work, to the end that it became a constant quantity with us, and with 
the specially superior accuracy of our measurement apparatus, it would 
have been remarkable indeed had the results not differed materially 
from both Aubert's and Von Wittich's who took none of those 
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precautions. And, as a matter of fact, the divergence is quite according 
to the expectations we would naturally form in regard to the matter. In 
fact, SO materially and in all points diflferent were the conditions under 
which these investigations were carried out that it is scarcely instructive, 
scarcely worth while to institute any except the briefest comparison 
between their results. 

However, before referring further to the results of a more accurate 
method, we will briefly notice a set of experiments which we made upon 
this problem, largely under the same crude conditions as Von Wittich 
and Aubert made theirs. We employed, as they did, uncorrected pig- 
ment papers for our colours, and daylight illumination. We had, how- 
ever, a very fine specimen of black ground, approaching about as close 
as possible to an absolute black — which we attained, not by using a 
black cardboard illuminated by the same light as the colours, but a 
black surface from which all daylight and every other kind of light was 
rigorously excluded, so far as possible, by means of diaphragms. It 
was on such a black ground that our colours were viewed. With the 
exception of this difference, and the fact that we employed the accurate 
measurement apparatus referred to before, our results in this particular 
set of experiments were obtained under very much the same general 
conditions as Aubert's and Von Wittich's. However, we find, as we 
would expect from the impossibility of the actual duplication of the 
conditions of colour mixture in the pigment colours, and the exact 
reffroduction of the precise contrast influences at work in the experi- 
mentation of Aubert and Von Wittich, that our results differ quite con- 
siderably from theirs, just as theirs mutually differ. In the main our 
results show a lower achromatic threshold than Von Wittich's, and 
generally quite as low as, or, with a few exceptions, even lower than the 
findings of Aubert. But the case is different with the chromatic and 
characteristic colour thresholds, in which we are somewhat higher than 
Von Wittich and Aubert. For example, Aubert's light thresholds on 
black ground vary from i' 14" blue (ultramarine) down to 39" orange, 
and red at 59" which are rather low ; while Von Wittich's light thresh- 
olds on the black ground are never lower than i'4" and though in that 
neighbourhood for the most part, yet, in the case of violet, reach as high 
as 3' 26". On the other hand our similar results show a fairly uniform 
tendency to have the light thresholds within the region between 46" and 
i' with the exception of yellow and grey which reach i' 14" and i' 17" 
respectively. In regard to chromatic and characteristic thresholds Aubert 
has some very low, such as orange and red at 59" and others that go up 
as high as 3' 47" and 4' 17", rose and blue respectively ; while Von 
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Witlich's are mostly lower than 2', with the exception of dark bluCy vioUt 
and Ak^V green which are in the neighbourhood of 3' 26". Whereas our 
chromatic thresholds are mostly above 2', with exceptions such as red 
and orange which are at 55" and 48'' respectively, />., quite low, just as 
with Aubert's thresholds for these same. Our characteristic thresholds 
are frequently as high as 4' and 5', especially in the case of blue and 
violet and green, the same three colours by the way which had highest 
colour thresholds in Von Wiltich's results. 

Of the cause of the discrepancies between our results and Von 
Wittich's and Aubert's it is not difficult to form a feasible opinion from 
the nature of the conditions under which all three sets of experimental 
investigations were performed. When we remember the superior 
accuracy of our measurement apparatus we would ceteris paribus 
expect our threshold sizes to be somewhat smaller because of that fact. 
And this may be the reason why our achromatic thresholds are for the 
most part lower than theirs. But the explanation of the tendency of 
our chromatic and characteristic thresholds to be higher must be differ- 
ent from this. This seems very probably due in part to the fact that 
our experiments required choice to be made among a larger number ol 
colours than did Aubert. We used more colours which would have a 
very effectual tendency to increase the difficulty of deciding which of 
them any specimen under examination while yet in the doubtful region 
near the threshold, might be. Accordingly, such an impediment would 
beyond question, contribute to the raising of our characteristic thresh- 
olds. However, this can only be an explanation in part, because, other- 
wise, we would expect a certain proportionality between the relation of 
the number of our colours and Von Wittich's and Aubert's, and the 
relation of the corresponding chromatic and characteristic thresholds of 
the respective investigations, But in fact we find no such regularity 
of correspondence between the number of colours used and the increase 
of the characteristic threshold size when we compare the results of 
Aubert, Von Wittich and ourselves. For example, Aubert exploits 
only a few colours, some four representative ordinary colour tones, and 
some two other commercial colours such as brown, whereas Von Wittich 
operated upon ten different colours, while we used ten also in our experi- 
ments of this kind. Hence, the discrepancy between our chromatic and 
characteristic thresholds and those of Von Wittich and Aubert cannot 
be solely due to the numbers of colours among which distinction had to 
be made, because we find our results prevalently higher than Von 
Wittich's who employed the same number of colours as we did. And 
we also find that neither our results nor Von Wittich's stand .so much 
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higher than those of Aubert as the ratio io:6 might indicate. There 
was in fact no such regularity. 

However, there was in operation another influence which would 
materially modify the case and have a tendency to produce a compara- 
tive increase in the characteristic thresholds for experimentation. Such 
was the fact that Aubert and Von Wittich both permitted their 
observers to be aware by the very method of their procedure what 
colours to expect. The effect of such a mental preparation, undoubtedly, 
as is well known, would be to lower the point at which the colour 
could be known as such by counterbalancing that difficulty of decision 
among the various possible colours which placed our observer's judg- 
ment in suspense through a transitional region of no inconsiderable size, 
until the colour became so definite in its characteristics as to permit no 
further hesitation in judging it to be one colour tone as against all 
others. Such taken in connection with the obscure influences which we 
have noticed in the employment by the different observers of different 
representative colour pigments which are quite incomparable, and the 
varying play of contrast influences through the different investigations, 
vill account for the main discrepancies between Von Wittich's and 
Aubert's and our experiments made under largely the same conditions. 

So much for reference to our more carelessly executed experi- 
ments which were made solely for the sake of comparison with the 
results of Aubert and Von Wittich. We will pass on to a brief consid- 
eration of some of the results of less inaccurate experiment methods, 
wherein we secured fairly pure spectral colours and confined the con- 
trast influence within definite channels and to fixed degrees equally dis- 
tributed over the entire series of colours under investigation. We 
cannot, of course, give any lengthy discussion of the results in this 
preliminary paper, but must simply indicate their main trend, referring 
for fuller information regarding them to their subsequent presentation 
with tables and diagrams, whereby their significance can be more easily 
explained and more readily apprehended. 

On black ground we obtained some rather interesting results. The 
light or achromatic thresholds show a quite decided tendency to be 
lowest in the region around the blue and blue-green with a slight 
tendency to be highest in the red. On the other hand, the chromatic 
thresholds though not with perfect unanimity show a tendency to be 
lowest in the red and highest at the other end of the spectrum. This 
fact is not contrary to what we might be naturally led to expect, 
because redxs a colour which emerges as light, no sooner than it is visible 
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as coloured. This peculiar behaviour of r^rf taken in connection with the 
fact that other colours are in minute sizes seen only as uncoloured spots, 
throws a side light upon component colour theories such as the Young- 
Helmholtz specimen. We would naturally expect according to this 
theory that, as the coloured surface became small its influence would 
be to stimulate only isolated minute areas in the retina, presumably 
areas so minute as to contain only the one class of nervous elements 
which respond to one of the original colour components red^ green or 
violet (blue). But we find that this expectation is fulfilled in the case 
of redy and not in the case of green and violet^ which would seem to 
contradict the theory. Especially is this convincing when we reflect 
that green and violet can be seen as colourless light of which they are 
supposed to be constituent elements, at smaller sizes than they can be 
seen as green and violet. 

Our characteristic thresholds on the black ground displayed a degree 
of regularity and mutual agreement in tendency among the different 
observers' results, which was gratifying. They all coincided in having 
for the lowest space thresholds red^ yellow and blue (to blue-green), and 
for the regions of highest thresholds those about (orange), orange-yellow^ 
yellow-green and violet. The marked correspondence we have graphi- 
cally presented in curves which will be given with the larger exposition 
of the problem and results subsequently. 

On a grey ground wherein the light contrast influence was to all 
intents eliminated, we obtained results which, considered relatively, 
among the various colours with regard to their characteristic space 
thresholds, were well in agreement with the results obtained upon the 
absolutely black ground. That is to say, the colours of the lowest 
characteristic space thresholds were again red^ the region around 
yellow^ and that around blue and blue-green^ while the regions of highest 
characteristic thresholds were as previously, the orange, green and violet. 

It is not permitted us, in the scope of this brief paper, to pause to 
discuss these results. For this we refer to the paper which will appear 
later. Meanwhile, all we can do is to call attention to the fact which is 
noticeable, namely, that the colours which have the highest thresholds 
on these colourless grounds, are respectively just about the comple- 
mentaries of those wherein the lowest thresholds obtain. Whether this 
is significant or insignificant, we cannot here debate, but at any rate, it 
is a balanced regularity of behaviour which adds a certain aesthetic 
interest to the findings of our experiments. There is no k priori reason 
which would lead us to expect that, of themselves, complementary colours. 
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on a black ground, should counterpoise one another in regard to the 
angular magnitudes at which they are distinguishable definitely in their 
proper tones. There is no prima facie ground for supposing that an 
orange and a blue of equal intensity as light and subjected to exactly 
the same environing conditions of colourless light, or absence of light, 
should display mutually inverse facility in rendering themselves visible 
as orange and bltie respectively. Hence, that they apparently do so pair 
off in complementary doubles in regard to the characteristic space 
threshold, is a noticeable regularity whose explication is not contained 
analytically in the fact of their being complementary colours. 

Our results on a green ground show a very prevalent tendency for 
the characteristic thresholds to be lowest in the red and yellow with 
a lowering somewhat in tht purple. On the other hand, the regions of 
highest characteristic thresholds are the orange^ orange-yellowi 
yellow-green and blue-green. We would naturally expect that 
the contrast influence of the green ground would dispose purple to 
have the lowest characteristic colour threshold of all the colours because 
of the fact that from the most minute surface magnitudes of the colour 
examined, it is continuously inducing thereupon a more or less influen- 
tial disposition to purple. However, we find that red is the lowest in 
characteristic threshold, though, in case of one observer, we must state 
the purple was seen quite as low as the red. 

But if we consider our results on blue and red grounds respectively we 
find a similar phenomenon with much more declared and precise 
features in contradiction to what we might be disposed to expect. 

On the red ground we find an unequivocal unanimous tendency 
among all the observations for the lowest characteristic threshold to be 
at the blue, and for the colours on both sides in the spectrum to become 
higher in their characteristic thresholds. The highest mark is reached 
mainly in the orange, yellow, green and violet, while in the orange- 
yellow there is a disposition to a lowering though in no case does it 
reach the low mark of the blue. The blue-green is for the most part 
low also. Now it must at once strike us as peculiar that on a red 
ground the blue should be the colour of the lowest spatial threshold. 
We would naturally expect the blue-green or some of the greens in that 
neighbourhood to be most easily seen as such and such, and hence to 
have the smaller threshold because it is the so-called complementary of 
the red. Being complementary, and therefore having the co-operation 
of the contrast influence of the red ground to emphasize its peculiar 
quality of colour we would think it should have a certain primacy over 
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the Others in the facility with which it makes itself known. But the 
facts are not as we would expect. They are on the contrary arrayed 
with striking uniformity in flat contradiction of these natural expecta- 
tions, as is displayed nicely in the curves which we have prepared, but 
are unable to embody in this paper. 

If we consider in connection with this our characteristic threshold 
results on a blue ground, we will find more material for wonder. On 
the blue ground we find the lowest threshold marks are not in the 
orange as we might have expected from the complementary relations of 
bltu and orange, but they are uniformly at the red. The next lowest 
points are respectively purple and yellow-green ; whereas the highest 
points are the orange and the blue-green, and the green. It may be 
noticed that so far from the orange being seen earliest, as we would 
expect, and at smallest space threshold, it was generally not distinguished 
as orange at all, even at the fullest opening of the diaphragm apparatus 
at a visual angle of something in the neighbourhood of 2^ It is from 
the first called red^ and remains so generally throughout the subsequent 
transitions in surface size, quite in violation of our natural supposition, 
that the orange should be seen easiest on a blue ground. We must 
note also that not only did the entire range of observations made by 
many different observers agree jn the fact that on the red ground blu^y 
and on the blue ground red had the lowest thresholds, but the agree- 
ment was striking and uniform to such a degree that the various curves 
representing the several observers* results came almost to one point (the 
lowest of all), at the blue and red in the case respectively of the red and 
blue grounds. 

In short, it will be noticed, if we consider the blue ground results and 
red ground results together, that red and blue act in both cases as we 
would expect true complementaries should act, viz.: the blue ground 
seems to facilitate the minute distinguishability of red more than the 
remaining colour elements, and the red ground acts similiarly upon the 
blue. What the significance of this singular phenomenon may be it is 
perhaps difficult to say, but it seems to indicate, at least, that there is a 
disturbance of the ordinary complementary relations of the various 
members of the colour system when the colour surfaces are reduced to 
small sizes. 

Whether such is the case or not we wish to call attention to a very 
striking coincidence between the facts here disclosed and a similar com- 
plementary behaviour of blue and red in the case of a very remarkable 
colour blind (dichromate) investigated by Dr. Kirschmann and recorded 
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in his article " Beitrs^e fiir Kenntnisse der Farbenblindheit," in Vol. 
VIII, of Philos. Studien, p. 199. It was the case of Prof. A., numbered 
case V, in the forementioned article — a man whose left eye was perfectly 
normal in its colour sensibility, but whose right eye was colour blind, 
not by accident or disease, but congenitally. The right eye for this 
subject was a dichromate, i,e, possessed of only two main colours in its 
colour system, namely, red and blue, and these behaved throughout for 
that eye as com piemen taries, as shown by the after image tests. It is 
rather a peculiar fact that in the normal eye, as our experiments have 
shown, for small angular sizes of coloured surfaces the same complemen- 
tary relation of blue and red appears to obtain, as was evinced in the 
abnormal eye of Prof. A. Whatever the reason may be accounting for 
the fact, the coincidence at any rate is somewhat striking, the more so 
because the peculiar tendencies of the red and blue were so uniquivocally 
established so far as our experiments at least were concerned. 

It may be noticed in closing this paper that this peculiar behaviour 
of blue and red in regard to their characteristic space thresholds when 
respectively under the other's contrast influence seems to form a serious 
difficulty to Hering's colour theory which explains all colour phenom- 
ena by means of a threefold antagonism of fundamental colour 
processes in which black counterpoises white, red counterpoises green, 
^XiA yellow, blue. This theory would claim that the red process which 
signifies the destruction of nervous elements of a certain kind should 
originate the green process, both in the recuperation of those same 
elements and in the neighbouring ones also, which have been disturbed. 
In other words specifically applied to our apparatus a red ground 
when looked at for the emergence of another colour within its limits as 
would occur in the central opening of a red coloured diaphragm to 
permit the entry of other coloured light, should tend to induce upon 
that element in the red surface a green color ; because, according to 
Hering's theory the great activity of those retinal elements stimulated 
by the red ground, should tend to induce a neighbouring antagonistic 
activity in the retinal elements which are free from the stimulation of 
the red ground, namely, those upon which the emerging light of the 
diaphragm aperture falls. But our experiments show a quite contrary 
state of things. Instead of the r^rf ground inducing \}ci^ green, and the 
blue ground the orange or yellow which the Hering theory demands, we 
actually find as before indicated the red ground inducing blue, and the 
blue inducing red quite in defiance of what that theory pronounces 
should be. Perhaps the adherents of Hering's theory might be inclined 
to try to explain the phenomenon by irradiation or what Hering calls 
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light induction or negative contrast. But such an explanation will not 
suffice. For it is clear that if the spreading of the red stimulation 
around the small (aperture) surface counteracts to a certain degree the 
green induction, what we would expect to issue is not blue by any 
means but colourless lights because it is a case of the counteraction 
of complementaries (red and green), which of course, would produce 
colourless light. But even if we suppose that the negative induction is 
not sufficient in degree to completely counteract the positive induction 
(green), what we would expect from this is ^ green of weakened satura- 
tion and not under any circumstances blue^ as was the case in our 
experiments. For the influence of the negative contrast would simply 
be to neutralise the positive colour quality of some of the green induced 
by the red environs, which would, unless a case of complete counter- 
action where colourless light is the outcome, leave less green light 
interfused with much grey light produced by the mutual neutralisation 
of positive and negative inductions, and this is tantamount to saying 
the result is a green of poorer saturation instead of blue. So that the 
question remains over for the Hering theory quite as awkward as ever. 
Even if we admit the possibility of a gratuitous deviation from that 
which the theory would lead us to expect and suppose, that in some 
way or other this negative contrast influence might succeed in produ- 
cing some other colour result than green, we have yet to explain why it 
should not as likely be some colour on tht yellow side of green, as one 
on the blue side. We can find no k priori reason for any presumption 
that the blue should obtain the favoured lot of this fortuitous birth. It 
might just as well h^ yellow, and the fact that blue actually obtains is a 
phenomenon which to our minds has not been and cannot be explained 
by recourse to negative induction or any such device bom of the 
exigencies of a desperate theory. 

In fact, so far as I can see, Bering's theory makes no provision for 
any such disturbance in the ordinary complementary relationships of 
the members of our colour system such as the remarkable colour blind 
case cited seems to demand, and which our space threshold experiments 
corroborate as possible not merely for abnormal cases but for the 
normal eye also at small visual angles.* 

*Also the very ingenious but somewhat complicated theory of Ebinghaus does not give account of these 
facts and we may suggest that such a case as Prof. A., where the colour blindness was not only monoailar, 
but where the subject was at the same time an expert opticist— a coincidence which will not frequently occur. 
— such a case should not b^ disposed of in the summary way in which Ebinghaus treats it in his artide. 
— Zeitschrift fur Psychologic, Band V, Pag^e 215. 
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ORDER OF THE COLOURS WITH RESPECT TO CHARACTERISTIC SPACE THRESHOLDS. 



(a) On Black Ground. 






Lowest, 


Highest, 


Medium, 


Red, 
YeUow. 


(Orange), Orange- Yellow. 
Yellow-Green. 


Purple. 
Green. 


Blue and Blue-Green. 


VioUt. 




(b) On Grey Ground. 






Lowest, 


Highest. 


Medium. 


Red. 
Yellow. 


Orange and Orange- Yellow. 
Yellow-Green and Green. 


Purple. 


Blue and Blue-Green. 


Violet. 




(c) On Green Ground. 






Lowest. 


Highest. 


Medium. 


Red. 
Purple. 


Orange-Yellow. 
Yellow-Green. 


Violet. 
Blue. 


Yellow. 


Blue-Green. 




(d) On Blue Ground. 






Lowest. 


Highest. 




Red. 


Orange. 
Yellow. 




Purple. 


Orange-Yellow. 
Blue-Green. 
Green. 
Violet. 




(e) On Red Ground 






Lowest. 


Highest. 


Medium. 


Blue, 


Yellow-Green. 


Green. 


Blue-Green. 

• 


Orange. 

Violet. 
Purple. 


Orange- Yellow 
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JOSEPH BRANT IN THE AMERICAN REVOLUTION. 

By Capt. Ernest Cruikshank. 

( Read 3rd April, iSgj,) 

Among the few remarkable persons known to history, produced by 
his race, a place in the first rank must naturally be assigned to Joseph 
Brant as being equally distinguished in the council and in the field. 
Energetic, brave, and skilled in all the arts and devices of partisan 
warfare, his numerous expeditions were marked by almost uniform 
success. A burly and muscular frame and perfect health enabled him to 
endure extremes of privation and fatigue. His shrewdness and undoubted 
eloquence and argumentative skill gained him even greater reputation 
and influence among the whites than with his own people. He possessed 
the valuable faculty of displaying his talents at all times to the best 
advantage and impressing nearly every white man he met with perhaps 
an exaggerated idea of his consequence and ability. From the close of 
the American Revolution until his death in 1807, he was universally 
regarded as the most eminent and powerful of his race and was con- 
stantly courted and caressed by the officials of both governments and 
was at the same time equally feared and distrusted by them, as a 
necessary result of his tortuous and disquieting line of policy. His 
biography was written at considerable length by Mr. Stone some fifty 
years ago ; but the materials at the disposal of the author were so 
imperfect that it abounds in errors and misstatements. Quite recently 
documents have become accessible which render it possible to correct 
these and construct the narrative of his career on a more secure 
foundation. 

He was born in the year 1742, at the upper Mohawk village of 
Canajoharic. Sir William Johnson's relations with his sister Mary, 
induced him to take notice of the young Indian, who displayed at a 
very early age remarkable readiness in learning to read and write 
his native language under the instruction of a native Indian school- 
master maintained in his village by the " Society for the Propa- 
gation of the Gospel in Foreign Parts.*' By Sir William, he was then 
sent to an English school of reputation at Lebanon, Conn., where 
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William, as superintendent of the Six Nations. Johnson had been 
warned of the existence of a plot to carry him away a prisoner to New 
England, and had hastily summoned a party of Mohawks to his house 
to protect him. This letter was intercepted and as the Oneidas failed to 
appear, Colonel Johnson, accompanied by the officers of his department 
and his faithful body-guard of Mohawks marched rapidly up the valley 
and disappeared in the recesses of the Indian country. In July, he held a 
council of the Six Nations at Oswego. This was attended by nearly 1,500 
Indians. The superintendent advised them to be faithful to their 
engagements with the Government and not to molest the inhabitants of 
the border settlements in any way, but he requested them to guard and 
keep open the trade-route from Albany to Oswego, and to prevent any 
interruption of the navigation of the St. Lawrence and Lake Ontario as 
the only channel by which the garrisons of Niagara and Detroit could 
be supplied. This they agreed to do, and he selected a small party of 
picked warriors to accompany him and aid in the defence of Montreal, 
then threatened from Lake Champlain. Wild and baseless rumours of 
the sinister designs of the Indians convulsed the frontier settlements 
with terror after his departure, and in these Brant was constantly named 
as one of their principal and most active leaders. His share in the short 
campaign in Canada which followed is not recorded. Claus states that 
he served faithfully. It seems extremely probable that he was present 
with other Mohawks at the repulse, of the Americans before St. John's, 
and also at the action on the Island of Montreal in which Ethan Allen 
was taken prisoner by his nephew Peter Johnson. 

In November, 1775, Guy Johnson sailed from Quebec for England, 
taking with him Joseph Brant, whom he terms in his journal ** a faithful 
young chief," as the representative of the Mohawks of Canajoharie, and 
his friend John Deseronto, to speak for those of the lower village. On 
the 28th of February they were presented to the King, at St. James* and 
according to the Annual Register, " graciously received." On the 14th 
of March, they had an audience of Lord George Germain, to whom 
Brant related the tale of the grievances of their tribe. During their stay 
in England they were shown the Tower and other places of inter- 
est, in and about London, by the direction of the Government, and 
received many attentions from persons of note. Foremost among these 
were the Earl of Warwick and James Boswell. Brant's portrait was 
painted by Romney, then at the height of his reputation, and the 
fashionable artist of the day, at the request of the former, and a sketch 
of his life was published in the London Magazine through the agency of 
the latter. He found himself one of the lions of the season. We are 



1896-97.) BRANT IN THE AMERICAN REVOLUTION. 247 

informed by Claus, who was in London at the time, that " he made him- 
self acquainted with gentlemen on both sides of the question, soon find- 
ing out there was an opinion in favour of the Americans in England, 
and his penetrating genius soon saw into the motives of that opposition, 
and plainly discovering that there was no reason of such complaint he 
was told of in America, and all they and the Americans aimed at was to 
be sole masters of America, an event so destructive of the liberty of the 
Inds and their country, and being convinced of the anxiety the Ameri- 
cans for some years showed to dispossess the Inds of the country, had 
not the Crown interfered. * * * Several gentlemen, of distinction 
and fortune, took notice of him and used him very kindly, and although 
some of them were friends of the Americans and argued in their favour, 
he listened to their arguments with calmness and answered with 
discretion." 

At length, having received a promise from Lord George Germain that 
the grievances of their people would be redressed, for which they 
thanked him with due solemnity, and assured him of their attachment. 
Brant and his companion sailed with Colonel Johnson from Falmouth 
for New York in the packet Harriet^ early in June, 1776. During the 
last three weeks of their voyage (which continued nearly two months), 
they were repeatedly chased by American privateers and forced out of 
their course. When near the Bermudas they were overhauled by one 
of these ve.ssels mounting fourteen six pounders, besides several swivels, 
and showing a great number of men. The Harriet carried only twelve 
three pounders and was very weakly manned. Colonel Johnson and his 
officers armed themselves and joined the crew at their quarters. The 
two Indians having new brass rifles, presented to them by Lord Towns- 
hend, distinguished themselves by picking oflf several persons on board 
their assailant, whom they supposed, by their dress and actions, to be 
officers, and after a very hot and close engagement, lasting nearly two 
hours, the privateer sheered off and sailed away leaving the packet much 
damaged in masts and rigging, but having only the surgeon of the 
Indian department and five others wounded. Owing to this, and other 
disasters, it was not until the 29th of July that they entered the port of 
New York. 

They arrived at a stirring and critical time. On the 2nd of August, 

Sir William Howe's army landed at the Narrows, nine miles from the 

city. On the 27th the battle of Long Island was fought, in which Brant 

took part as a volunteer. By his bravery and skill as a marksman he 

not only attracted the notice of Earl Percy, who commanded the main 

body of the British army, but of General Howe himself. On this 
6 
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occasion the Americans broup^ht a body of Indians into the field some 
of whom were taken prisoners in the pursuit. Brant entered New York 
with the victorious army and witnessed the incendiary fires by which one- 
fourth of the city was laid in ashes. 

He had at first formed the project of proceeding up the Hudson as 
far as Albany ; whence he hoped to be able to make his way to the 
villages of his tribe, which he learned was quite inactive, apparently 
waiting for instructions or overawed by numbers. He lingered at New 
York nearly two months longer in the hope that a passage might be 
opened for him in that direction, but finding then that there appeared 
to be little prospect of this, he requested General Howe's permission to 
attempt to penetrate through the enemy's country to the Susquehanna 
where the nearest villages of the Six Nations were to be found, a dis- 
tance of more than 200 miles. This would have been a dangerous 
undertaking for a white man ; it was doubly dangerous for an Indian- 
Although he warmly approved of the service which Brant proposed to 
render by this daring journey, Howe is said to have given his consent 
very reluctantly owing to the evident risk attending it. All his instruc- 
tions were given verbally for fear of capture, and Colonel Johnson 
authorized him to have a belt of wampum made as soon as he reached 
his destination, which he was to speak upon and deliver in his name. 

It was not until nearly the end of November that Brant left New 
York accompanied by Captain Gilbert Tice of the Indian Department. 
They crossed the Hudson at Kingsbridge, adroitly passed the enemy's 
lines in the dark, and struck directly for the Susquehanna. But as they 
had a great extent of hostile country to pass through, swarming with 
patrols and armed parties of the enemy, they were forced to conceal 
themselves during the day and travel by night only, until they reached 
the Indian village of Oquago on that river. They were warmly 
welcomed by the inhabitants to whom Brant was already well known. 
Upon learning his wishes they almost unanimously agreed to put them- 
selves under his command and act against the Americans. He next 
went to the Delaware settlement on the west branch of the Susquehanna 
where he was equally successful. Four days journey then took him to 
Chenussio (Genesee), the first village of the Senecas. Here again he was 
well received and promised assistance. After a march of three days 
from Chenussio, he arrived at Fort Niagara which he designed to make 
his base of operations. From Colonel Butler, the acting Superintend- 
ent of the Indians, he met with rather a chilling reception, probably 
due to the fact that that officer had received peremptory instructions to 
prevent the Indians from making any attack or committing the slightest 
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depredation on the frontiers of the revolting colonies, and to employ 
them solely for purposes of defence. Brant's ardour was not cooled 
however, for he lost no time in preparing a war-belt of wampum and 
carried it from village to village and from tribe to tribe throughout the 
Six Nation Confederacy. Finding that the Oneidas had practically 
entered into an alliance with Congress, he boldly went to the village of 
Canaghsoragy near Fort Stanwix, which was inhabited partly by 
Onondagas and partly by Oneidas, and invited the remainder of the 
latter tribe to meet him there. Most of them complied, but with 
evident reluctance and ill-will. As his custom was on such occasions, 
he told the story of his travels and dwelt upon the power and wealth of 
England. Then he described the rout of Washington's army which he 
had witnessed on Long Island, and argued how improbable it was that 
the rebellion would be successful. The Oneidas however, declared that 
they were friends both to the King and the colonies, and after an angry 
discussion the meeting terminated without any definite result. Un- 
daunted by this rebuflf. Brant determined even to seek the assistance of 
those Indians of the Iroquois League, resident at St. Regis and the 
Lake of Two Mountains, and, as he found it impossible to visit them he 
sent a written message in which he apparently allowed his zeal to carry 
him beyond his instructions, and which caused him to fall foul of an un-^ 
expected and powerful adversary. 

To my brothera the Indians of the Lake of Two Mountains : — 

" I am just arrived at Niagara. I acquaint you of this as I intend 
going down on an expedition this year early in the spring — I expect you 
will let me know if you will come up and join me. I intend to go with 
the Indians to deliver my brothers, the Mohawks, from the hands of the 
rebels, and you may depend upon having your own way of making 
war. I do not think it right to let my brothers go to war under the 
command of General Carleton, as General Carleton expects and tries to 
have the Indians under the same command as the regular troops, but it 
will be the best method for us to make war in our way. This is my 
reason for acquainting you that any of you that wish to come up, may 
come up and join me. This is all I have to say, but I wish your answer 
as soon as possible." 

Joseph Brant. 

This letter must have been conveyed to Carleton almost as soon as it 
was received, and he at once put his foot resolutely upon a movement 
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SO much at variance with his established policy. As early as the 9th of 
February he wrote to Butler on this subject : — 

" I transmit to you the copy of a letter which has been sent to the 
Indians of the Two Mountains and St. Regis, by Joseph, who is said to 
have arrived at Niagara, late from New York. 

" I beg you will exert every means in your power to stop the Indians 
of your neighbourhood, as has already been done by those above 
mentioned, from joining in an enterprise which, besides the inhumanity 
of it, cannot fail to be attended with <:onsequences very detrimental to 
His Majesty's interest, and I beg you will use your utmost eflforts to 
engage all the savages of every tribe you can communicate with to 
join the King's armies early in the spring where they can be supplied 
with officers and proper persons to direct their efforts to the proper 
objects, and to prevent the impolicy as well as cruelty of confounding 
the innocent with the guilty, which must unavoidably result from a war 
such as is proposed by the letter circulated among the Indians of this 
country. The force of the savages may be employed under proper 
management to promote effectively where it is necessary, and this must 
answer every end of this equally well, while it serves so much better the 
King's cause." 

Addressing Captain Lernoult, the commandant at Niagara, on the 
same day, he said : — 

" However proper and justifiable it may be to make use of the 
Indians in a defensive war, or to chastize the real criminals, yet true 
humanity forbids an indiscriminate attack such as is intended by the 
savages wherein women and children, aged and infirm, the innocent as 
well as the guilty, will be equally exposed to their fury. I desire there- 
fore, that all means may be used to prevent this, and to turn the force 
of the Indians to the use which will be most for the King's interest and 
Iheir own good, by acting in concert with the troops." 

Brant spent most of the winter at the Cayuga village in the heart of 
the country of the Six Nations, animating the Indians and preparing 
them by every means in his power to take the field early in the spring. 
But when he returned to Niagara, in high spirits over his success, to pro- 
<:ure arms and ammunition, he was amazed and enraged to find not only 
that he was refused both, but that every obstacle was thrown in the way 
of his expedition by Colonel Butler and Captain Lernoult, without any 
-explanation being offered. As Carleton's instructions were unknown to 
them, Butler's conduct was not unnaturally attributed by Brant and 
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his friends to petty spite or even worse motives. " But here," Claus 
wrote bitterly soon after : " Jealousy and envy, the monsters of all 
discord and mischief, showed their heads, and the person who was left 
there in 1775 by the Superintendent to assist the Commanding Officer 
at that post in Indian matters was an officer of equal employ with Mr. 
Brant, only of less importance as to Indian matters and acting in a 
more servile line, this person having with flattery and cunning (being 
bred and born in New England), insinuated himself into the favour of 
Sir Guy Carleton and procuring himself thereon to the office upon the 
strength of that, lavished immense sums without doing the least service 
to Government since the beginning of the Rebellion, but allowed the 
Rebels to establish themselves at Fort Stanwix in the midst of the Six 
Nation country. This person then imagining to please Sir Guy in 
slighting and disregarding Sir Wm. Howe, and the Superintendent, 
besides, apprehensive Mr. Brant should do anything that would expose 
his inactivity and willing backwardness, received him very cooly and 
indifferently, although under Superintendent's immediate employ and 
appointment, having nothing separate from Sir Guy, even denied him 
the quantity of ammunition he demanded for opposing the Rebels that 
were assembling again, and he was obliged to purchase what he could 
get among traders out of his own pocket, and returned very much dis- 
couraged from Niagara." 

Within a month, information of Brant's successful and alarming 
activity among the Indians reached the ears of the New York Conven- 
tion which promptly employed a Colonel Harper, in an attempt to 
kidnap him. Harper went quietly with a few men to Oquaga on this 
business but found that Brant was absent on his second visit to Niagara, 
and the Indians residing there assured him that he intended to settle at 
the Onondaga Castle on his return. 

Whatever disappointment Brant may have felt at Butler's treatment 
of him, and it was no doubt keen, it did not affect his political senti- 
ments or cause him to relinquish his design of bringing off the remainder 
of his own tribe from the valley to which they have bequeathed their 
name. With that intention he collected nearly 200 Indians early in the 
spring of 1777 and advanced to Unadilla close to the border settlements 
of New York. General Herkimer at once assembled an armed force of 
four times that number to bar his further progress. Leaving half of his 
party in reserve at Cherry Valley, Herkimer advanced into the Indian 
territory with the remainder and demanded a meeting. Confident of 
his strength, there seems little reason to doubt that he intended to kill 
or capture Brant on this occasion and it is said, had specially detailed a 
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party of men to shoot him when a favourable opportunity offered, but 
the wily Mohawk was on his guard and his followers were too watchful 
and well armed for them to risk the attempt. Brant openly declared 
that "he had taken sides with the King," and even demanded the 
release of the Rev. John Stuart and Mrs. Butler who were detained by 
the Americans as hostages. Angry words were soon exchanged with 
some of Herkimer's officers who had been concerned in the disgraceful 
plot to deprive his people of their lands ; threats were uttered, and, at a 
sign from their leader the Indians seized their weapons and a conflict 
was only averted by the hasty retreat of Herkimer and his men. 

He then continued his agitation with even greater success than before, 
for the Indians warmly resented this ill-advised invasion of their country. 
Writing from New York on the 7th of July, Guy Johnson was able to 
announce to Lord George Germain that he had received a letter from 
the Chiefs of the Six Nations " written by Joseph," assuring him that 
with the exception of the Oneidas they were " ready to act as one man." 

Shortly after Herkimer's abortive attempt at coercion, Brant received 
a message from Colonel Butler, acting under fresh instructions, requiring 
all the Indians to join him at Oswego to co-operate in an expedition 
against Fort Stanwix. He obeyed so promptly that he arrived at that 
place some days in advance of Butler himself, bringing with him not 
less than 3CX) warriors. His party was at once pushed forward to 
support Lieut. Bird who had gone on with a few men to reconnoitre the 
enemy's position, and the investment of the fort was accomplished with 
little opposition. 

Three days later a message, hurriedly borne by an Indian runner 
along a bye-path, came from his sister, Molly, who was then living in 
the Mohawk village of Canajoharie, warning him that a body of nearly 
a thousand militia, under Herkimer, were on their march to relieve the 
garrison. Sir John Johnson and Colonel Butler with eighty white men 
and 400 Indians were detached to meet this force which they waylaid 
and routed in the woods at Oriskany, a few miles distant. Claus, who 
was present, said, " Mr. Brant signalized himself highly by advancing on 
the rebels rear, and harassing their retreat, and making a great 
slaughter chiefly with spears and lances." The same authority adds 
that Brant and the Seneca Chief, Sangerachta, were eager to follow up 
the blow by a descent on the settlements on the Mohawk River, but 
Colonel St. Leger refused permission from motives of humanity. How- 
ever, when it was finally determined to raise the siege, he consented 
that Brant should attempt the execution of his long cherished plan of 
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delivering the Mohawks in course of a flying march down that historic 
valley, and then endeavour to join Burgoyne's army which was known 
to have reached the Hudson River. In carrying out this project, he 
was obliged to pass around an American army and march for a hundred 
miles through a hostile country studded with forts. In one skirmish, 
his favourite companion, Captain John, falling to the rear was surrounded 
and " being determined not to surrender, had a whole charge of buck- 
shot fired into his left breast and arm and, notwithstanding, made 
a miraculous escape." At the lower Mohawk village, they were joined 
by about a hundred of its inhabitants, after which they continued their 
hurried flight towards Saratoga. When at length almost within sight of 
the British camp. Brant " had an encounter with the rebel party which 
he soon put to flight and arrived safe with Gen. Burgoyne who received 
and treated him according to his merit." 

The arrival of his party is noticed by Anburey when at the Batten 
Kill on the 24th of August. 

"The Mohawk nation," says that author, "which are called Sir 
William Johnson's Indians, as having their village near his plantation, 
and who in his lifetime was constantly among them, were driven from 
their village by the Americans, and have joined our army ; they have 
come with their squaws, children, cattle, horses, and sheep, and are 
encamped at the creek from whence this place takes its name. When 
the army cross the river, the squaws and children are to go to Canada 
and the men to remain." 

Like all the other Indians, the Mohawks soon became impatient 

■ 

under the restrictions imposed upon their movements by the presence of 
so large a regular army, and they deserted Burgoyne some time before 
the catastrophe of Saratoga. 

Claus relates in his " Anecdotes" that Brant "procured encouraging 
messages from the Canada Indians that remained vvith Gen. Burgoyne 
and accordingly attended a general meeting of the whole confederacy at 
Onondaga where he spared no pains to prepare and harangue them 
against the shock of Gen. Burgoyne's disaster, of which they soon after 
had a most exaggerated account from the rebels, the only channel they 
could get it then, who at the same time with threats invited them to join 
•their cause with a large belt of wampum and a war axe worked in it. 
However, Mr. Brant, counteracting and using the most urgent argu- 
ments such as the loss of brave chiefs and warriors at Fort Stanwix and 
what subjection and slavery they must be exposed to if the rebels got 
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the better as their behaviour for many years past clearly pointed out, in 
which he was joined by "his faithful co-adjutor, Sakayenguarghton, the 
Seneca Chief above mentioned, and in reality carried his point at last so 
far as to make the whole Confederacy firmly resolve to act most vigour- 
ously against the rebels." 

Claus was certainly inclined to exaggerate the extent and value of 
Brant's influence and possibly his statements should be accepted with 
some reserve. A private letter from a German officer to his family^ 
shows, however, that his movements had become already a topic of 
common talk in Canada and that he was suspected of entertaining designs 
scarcely less ambitious than those of the renowned Pontiac whose deeds 
were still a matter of recent history. 

" Now,however, they (the Indians) greatly desire to be independent, and 
as faithful allies and friends to fig^ht for the King, without being com- 
manded by English generals and officers, and an Iroke named Joseph, 
who has spent some time in England and naturally knows something of 
the English and savages, desires to achieve for himself a name as chief 
of an army of Indians. Every means will be tried to prevent this, for 
God help those colonists who are their near neighbours, should this 
scheme be carried into effect." 

In another place, Claus acknowledges that Brant was ably seconded 
in his efforts by the tears and prayers of his sister Molly, who had been 
driven from her home by the enraged Americans soon after the battle of 
Oriskany. 

" She was obliged to leave her home and flee for her children's safety 
among the Five Nations, where she was assisted by her brothers people, 
and proceeded to take asylum among the Five Nations, every one of 
whom pressed her to stay among them, but she fixed upon Cayuga as 
the centre, and having relations among them, by whom she was kindly 
received. After General Burgoyne's affair she found them, in general, 
very fickle and wavering, in particular the head man of the Senecas, 
called Cayenguarahton, with whom she had a long conversation in 
council, reminding him of the great friendship between him and the late 
Sir William Johnson, whose memory she never mentioned without tears 
which strikes the Indians greatly, and to whom she often heard him 
declare and engage to live and die a firm friend to the King of England ' 
and his friends, with other striking arguments, which had such an effect 
on this chief and other sachems present that they promised henceforth 
truthfully to keep up their engagements to her late friend, for she is 
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considered and deemed by them as his reh'ct, and one word frcm her 
goes further with them than a thousand from any white man whatever, 
who must generally purchase their friendship and influence at a high 
rate. They desire her advice much more than that of her brother, Joseph> 
whose zeal and activity rather occasion envy and jealousy with many." 

But to Mr. Knox, Secretary to the Committee of the Lords on Trade 
and Plantations, he wrote of Brant, on the 6th of November, 1777, in 
terms of unqualified praise. 

" Joseph, sinte his arrival,'* he said, " has shown himself the most 
faithful and zealous subject His Majesty can have in America, and 
deserves to be noticed as such. He is now busy among the Six Nations 
and has been with them for several weeks past. He is perfectly 
acquainted with Mr. Butler's sentiments, and disapproves of them, for 
which the latter dislikes him. I have fully wrote him and given him my 
opinions and sentiments how to act with the Six Nations, and I am 
persuaded he will bring them to action before Colonel Butler gets among 
them." 

Before the end of the same month Brant was again at Niagara, and a 
trusty messenger was sent out on the perilous journey to the British out- 
posts on the Hudson, bearing the following letter from Butler, which 
after many weary weeks of wandering, he carried safely into New York : 

" To Major-General Clinton, Sir William Howe, or officer commanding 
on Hudson's River. 

" Sir, — Joseph and myself are ready to await your orders. We wish 
to know your situation, and when we can be of use to you and where ; 
we only wish to know the time and place, as we are confident of being 
well supported ; our friends are determined to be so in the worst of 
times." 

A few days later Colonel Bolton informed Haldimand that "Joseph 
had been of great service and deserved every favour he could show 
him." 

Nothing further is then heard of Brant until the 23rd of January, 1778, 
when he wrote from Niagara to Claus : 

" I shall go from this place to Cayo-Kwen. I intend to remain there 
during the winter. Twenty odd men go with me from here, and all my 
particular friends also who are ready to join me through the Nations. 
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All the Nations are in good spirits and more united now than they have 
been since the trouble began, except the Oneidas and some few others." 

A few days later Butler reported that Brant was then preparing to go 
to the frontier villages to repel an attack threatened against them from 
Wyoming. " Mr. Brant," he said, ** is very deserving of the character of 
an active and intelligent man, and very willing to do everything in his 
power for the public good. * * * He is very deserving of your 
favour." In the following May he announced that he had detached 
Brant and Lieut. Barent Frey, of the Rangers, to bring away the 
remainder of the Mohawks from the " rebel country," after which the 
Indians meant " to strike in a body." When this was acomplished, 
Brant returned to his old quarters at Oquaga and Unadilla, where he soon 
after received a contemptuous message from the inhabitants of Cherry 
Valley challenging him to leave his fastness in the woods and meet them 
in the open where they would quickly change him from a " Brant into a 
goose." 

The struggle had now become a war of unsparing retaliation. Many 
loyalists had been plundered of everything they possessed, and driven 
into the woods to perish or find their way in a starving condition to the 
nearest British post. Nameless indignities had been practised even upon 
their helpless women and children. Those who survived, burned for 
revenge, and opportunities were not long wanting. 

Brant replied to the taunt by leading a foray, not upon Cherry Valley, 
but upon the more distant and seemingly secure settlements on the 
Cobus Kill and Schoharie River, while Butler was at the same time 
engaged in his famous raid upon Wyoming. Accounts of his move- 
ments are rather vague and incoherent. Several American writers 
mention the disastrous defeat of two detachments of their troops with 
the usual circumstances of surprise and ambuscade, followed by the dis- 
truction of several outlying hamlets, and name Barent Frey as still 
being associated with Brant in command of the Indians. Brant's own 
account does not appear to have been preserved, and Butler, possibly 
owing to the agonizing disease which drove him to sepk relief at Niagara, 
did not allude to his operations in detail. Guy Johnson and Claus 
agreed in considering them very important. Johnson said in a despatch 
to Lord George Germain, " Another division under Mr. Brant cut off 294 
men near Schoharie and destroyed the adjacent settlements with several 
magazines, from whence the rebels derived great resources, thereby 
affording encouragement and opportunity for many of the friends of the 
government to join them." Claus enters into further detail, and is even 
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more emphatic in his praise. " Mr. Brant opened the campaign by 
attacking a party of Continental troops, joined by nearly 3(X) militia, 
who immediately were put to flight, and the Continental troops cut to 
pieces all but an officer and four privates taken prisoners, and the 
country laid waste, distinguishing at the settlement of loyalists, and not 
molesting a woman or child of the rebels. This occasioned such an 
alarm that all the inhabitants farther down the river fled towards 
Schenectady and the rebels were obliged to send several battalions to 
oppose Mr. Brant's operations, and the harvest about Schenectady, 
Cherry Valley, and adjacent places being thereby neglected, proved very 
•detrimental to the supplies of the rebel army, that being the best grain 
country they depend upon ; and, in short, Mr. Brant was the dread and. 
terror of the whole countr}-." 

Even General Haldimand, lately appointed to succeed Carleton as 
Governor-General of Canada, who was ordinarily reserved in his judg- 
ments, expressed warm approbation. ** Butler's success in harassing the 
•enemy," he said, " must be greatly attributed to the Indian, Joseph 
Brant, whose attachment to government, resolution, and personal exer- 
tions makes him a character of a very distinguished kind, and I humbly 
consider him entitled to some particular mark of the King's favour." 

In August, Butler states that Brant was again at Oquaga with Captain 
Caldwell, whom he had left in command of his rangers, engaged in 
scouting towards the Delaware River, "as low as the Minnesinks and 
Schoharie, as well to annoy the enemy as to gain intelligence." None 
of Butler's letters indicate the least trace of that pronounced dislike 
towards the ambitious young Indian which Claus attributes to him ; on 
the contrary he constantly refers to him in terms of the frankest 
approval. Thus, a few weeks later, he informed Haldimand that " Mr. 
Joseph Brant, whose activity during the summer is really deserving of 
praise, stayed at Aughquaga with Captain Caldwell, where he has not 
only been very attentive and vigilant, but at the same time, from his 
perfect knowledge of the country, particularly serviceable in directing 
the routes of their parties who are constantly moving about and alarm- 
ing the enemy's frontier." 

He next accompanied Caldwell in a raid on Burnetsfield, at the Ger- 
man Flats, which resulted in the ruthless devastation of a rich tract of 
country for ten miles on either side of the Mohawk River. They rushed 
upon that place in the grey light of a September morning, hoping to 
surprise the forts which were known to be well garrisoned. There was 
little bloodshed, as the inhabitants had been warned of their approach, 
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and had taken shelter within those posts, whence they watched their 
blazing homesteads with impotent fury. The harvest had been wonder- 
fully abundant, and the barns were bursting with grain. The church 
was the only building spared. A number of large New England oxen 
were taken from the cattle-pens within pistol-shot of Fort Dayton» 
where they were kept for the use of its garrison, and with the cattle of 
the settlement, were carried off in one huge drove. 

A newspaper of the time relates that sixty-three dwellings, fifty-seven 
barns, three grist-mills and two sawmills were burnt, and that 235 
horses, 229 horned cattle, 269 sheep, and ninety-three oxen were driven 
away. 

With truly astonishing activity. Brant appears a month later as the 
leader of an expedition towards Minnesink, more than a hundred miles 
distant in another direction. Our knowledge of this foray is entirely 
derived from a letter addressed by Taylor and Duffin, merchants at 
Niagara, to Colonel Claus. It says : " Brant wrote to Pollard on the 
25th of October, that with about eighty white people, and with but a 
few Indians, he marched to Pick Pus, a very pretty, small settlement, 
where the rebels had three forts, one of which he took, and demolished, 
and all the houses. He took six prisoners, two of them officers, and 
killed six. He surrounded the other two forts, but his ammunition 
being nearly exhausted he was obliged to come away and leave ; all the 
rivers being high, and he thought as he proposed joining Captain Butler 
to see the last service this season theywould retard him too much. He 
complained much of Captain Butler's usage of him, and thought of 
quitting him and going to Canada, but the Indians would not hear of it, 
and asked did he not know Captain Butler had command of the Rangers 
only. He had cheerfully complied to attack Cherry Valley." 

This last mentioned place had been from the first a hot bed of 
revolutionary feeling, and it is probable that Brant had not forgotten the 
insults offered to him by its inhabitants, for an Indian has a long 
memory. As soon as he returned, Walter Butler, who had superseded 
Caldwell in command of the Rangers, began his march with 2(X) men of 
that corps, a few volunteers from the 8th, and 321 Indians. The 
garrison of the place he was about to attack had been ascertained to 
consist of 3CX) Continentals from Massachusetts and 150 local militia. 
The Continentals occupied a stout log fort, and had been warned of 
impending danger by friendly Indians. By a forced march, during a 
stormy night, Butler gained the outskirts of the settlement unperceived, 
and at break of day rushed upon the fort and barracks. The principal 



1 896-97*] BRANT IN THE AMERICAN REVOLUTION. 259 

officers and about thirty privates of the Continentals were killed or taken 
in their quarters, besides many of the militia. The remainder scurried 
into the fort and hurriedly shut the gates upon their pursuers. A block- 
house close by was taken and burnt, but it was useless to attack the fort 
Itself without artillery. 

With mingled dismay and horror Butler then beheld many of the 
Indians break away from their officers and disperse in all directions, 
killing numbers of the miserable inhabitants and plundering and burn- 
ing their houses. This wretched misconduct forced him to draw 
together his little party of white troops to overawe and hold in check 
the exasperated garrison, who, by a bold sally, might easily have 
revenged all their losses. Seizing a spot of high ground near the fort, 
he was obliged to remain on guard the whole day, exposed to a cease- 
less, chilling rain, while revolting scenes of slaughter were being enacted 
in the settlement around. When night at length descended upon this 
dismal tragedy, Butler retired a mile and rescued some of the survivors, 
who were placed under a strong guard to protect them. Already most 
of the buildings throughout the length and breadth of the valley had 
been destroyed and many cattle killed or driven off. In the morning 
Captain John Macdonnell (afterwards the first speaker of the Legislative 
Assembly of Upper Canada), with a party of Rangers, and Brant with 
fifty Indians, returned to complete the work of desolation, covered by 
Butler himself, with the main body of the Rangers, while the remainder 
of the Indians were sent away in disgrace. 

" I have much to lament," Butler frankly admitted, in his report to 
Colonel Bolton, " that notwithstanding my utmost precautions and 
endeavours to save the women and children, I could not prevent some 
of them falling victims to the fury of the savages. They have carried 
off many of the inhabitants and killed more, among them Colin Cloyd,a 
very violent rebel. I could not prevail on the Indians to leave the 
women and children behind, though the second morning Captain John- 
son (to whose knowledge of the Indians, and address in managing 
them, I am much indebted), and I got them to permit twelve who were 
loyalists, and whom I had concealed, with the humane assistance of Mr. 
Joseph Brant and Captain Jacobs, of Ochquaga, to return. The death 
of the women and children on this occasion may, I believe, be truly 
ascribed to the rebels having falsely accused the Indians of cruelty at 
Wyoming. This has much exasperated them, and they were still more 
incensed at finding that the colonel, and those who had then laid down 
their arms, soon after marching into their country intending to destroy 
their villages, and they declared they would be no more falsely accused 
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of fighting the enemy twice, meaning they would in future give no- 
quarter."* 

During the following winter Brant visited Quebec where he was 
warmly received by General Haldimand. The meeting in no way 
diminished the very favourable opinion the Governor had previously 
formed of his talents and services, and Brant on his part appeared very 
much affected by the marks of attention he received. But he had not 
yet forgiven Butler for thwarting his original scheme of uniting the 
Indians under his leadership and seemed discontented and reluctant to 
serve any longer under his directions. Real or fancied slights to which 
he had been subjected still rankled in his mind. The assistance and 
advice he had received from Claus, he said, had alone enabled him to 
perform whatever service he had rendered, when the "jealousy and 
envy " of his enemies were throwing obstacles in the way. Mindful of 
" his good character and faithful disposition," Haldimand suavely urged 
him to forget past disappointments, and in April Brant set out on his 
return to Niagara in company with Captain Brehm, the Governor's 
aide de camp. 

Haldimand's recommendation, already cited, in conjunction with 
frequent mention of his services in letters from Claus and Johnson 
caused the Ministry to decide upon a quite unexpected, and in fact 
highly embarrassing, mode of rewarding them which Lord George 
Germain announced in a letter of the loth of April, 1779. 

" The astonishing activity and success of Joseph Brant's enterprises 
and the important consequences with which they have been attended^ 
give him a claim to every mark of our regard, and which you think will 
be pleasing to him, what has occurred to me as most likely to gratify 
him has been done, and enclosed herewith you will receive a commission 
signed by his Majesty appointing him a Colonel of the Indians, and on 
board the Three Brothers storeship is a box with prints taken from Lord 
Warwick's picture of him which he was particularly pleased with, some 
of which you will send into his nation and dispose of the others as you 
think most honourable for him as a memorial of his services." 



* A poet of the present day has unconsciously paraphrased these words of the Indians? 

** Let us rest to-morrow, fellows, since to-day we have foug-ht amain ; 
Let not these men we have smitten come back on our hands ajij^ain. 
And say, * Ye Wolfing warriors, ye have done your work but ill, 
Fall to it now and do it a^ain, like a craftsman who leameth his skill.* " 

— William Morris^ The House of the IVolfings, 
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This despatch was not received by Haldimand before the second week 
of September when he promptly replied with characteristic shrewdness 
and penetration, " I have received his Majesty's commission for Joseph 
Brant and Your Lordship observes very justly that his conduct merits 
every mark of our attention and regard, but Joseph's situation amongst 
the Six Nations is very different from the idea those who are not 
acquainted with it, must, from his superior talents, conceive. To speak 
in their style, he has been very lately known on the war path. He is 
now distinguishing himself in that line, but it will be some time before 
he is acknowledged by them even upon a footing with very many (as 
they conceive), more experienced and greater warriors, besides the 
notice that has been taken of him by us, in consequence of his connec- 
tion with Sir William Johnson, his bemg civilized, and now particularly 
for his good services, has from a jealousy paramount in the Indians,, 
procured him as many enemies of his own people as friends. Amongst 
this number is Schenderachto, King of the Senecas, and by many 
degrees, the most leading, and the man of the most influence in the 
whole of the Six Nations, and by whose interest and intrigues, Major 
Butler has been able to carry through many essential points. He is brave, 
prudent, and perfectly attached to Government, more willingly so since the 
alliance with the French, to whom he has a most unconquerable aversion. 
Were so great a mark of distinction, as is proposed for Joseph, to pass him^ 
it might, and I am sure it would, be productive of very dangerous conse- 
quences, for which reason, I must take it upon me to suppress the com- 
mission and likewise the pictures until I have His Majesty's further 
pleasure. I should hope this affair has not been so publicly mentioned 
at home as to reach Joseph's knowledge, which from the part I find 
necessary to adopt, would equally prejudice the service. 

" Every favour and attention in my power, Joseph has experienced, 
and always shall, but, for the above reasons, I am obliged to do it with 
address. His sister, who lived many years with Sir William Johnson, 
by whom he had many children, and to whose influence he was much 
indebted in his successful management of the Six Nations, was driven 
from her home and took refuge at Niagara. Her situation there not 
being as comfortable as could be wished, she brought her family ta 
Montreal by my desire where I settled her to her satisfaction ; but upon 
hearing of the rebels advancing into the Indian country, thinking she 
might be of use in encouraging the Indians to preserve their fidelity, she 
returned to Niagara." 

At Carleton Island, Brant was overtaken by Walter Butler alsa 
returning to Niagara from Quebec. Thanks to the Governor's soothing 
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speeches, they now greeted each other with a show of cordiality. There 
too, Brant learned with much distress that the Americans had burned 
the Onondaga village and carried off one of his children among their 
prisoners. This did not, however, diminish his zeal, for as soon as he 
arrived at Niagara, he volunteered to accompany Captain . Butler to 
Detroit in the hope of inspiriting the western Indians to rally for the 
defence of that place. They were already upon their way to Fort Erie 
where they intended to embark in a sailing vessel, when they encount- 
ered a runner bearing the alarming intelligence that the enemy was 
advancing against the Cayuga village. Brant hurried off to the assist- 
ance of his friends, but on learning that it was a false alarm, made a 
rapid march through the woods to Venango and Pittsburg where an 
expedition against Detroit was reported to be in preparation. Having 
accomplished his object of alarming the American garrisons in that 
quarter, he wheeled sharply about and taking a wide circuit through the 
country returned to his former post of observation at Oquaga. A 
formidable army was then assembling at Wyoming with the evident 
intention of invading the Indian country, and another was reported to 
be forming at Otsego Lake for the same purpose. Butler with 300 
rangers was watching their movements from the Indian village of 
Canadasaga. The Indians themselves were starving and Butler's men 
were living on salted provisions brought from England. In the hope of 
diverting the attention of the enemy to the defence of their own frontier 
and at the same time obtaining cattle for the subsistence of his followers, 
Butler sent one party under Captain Macdonnell to attack the settle- 
ments on the west branch of the Susquehanna while Brant with another 
was simultaneously instructed to descend the Delaware as far as 
Minnesink. 

On the 29th of July, the latter was back at Oquaga where he penned 
this direct and modest account of his incursion which had terminated in 
a sharp encounter with a pursuing force : 

" I arrived here last night from Minnesink, and I was a good deal disap- 
pointed, I could not get into that place a little before day as I wished to 
do, I did not arrive till noon, when all the cattle were in the woods, so 
we could get very few of them. We have burnt all the settlement 
called Minnesink except one fort, which we lay before about an hour 
and had one man killed and one wounded. We destroyed several small 
stockades and forts and took four scalps and three prisoners, but did not 
in the least injure women and children. The reason we could not take 
any more of them was owing to the many forts about the place into 
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which they were always ready to run like ground-hogs. I left this place 
about 8 o'clock next day and marched fifteen miles. There are two 
roads, one through the woods, the other along the river. We were 
coming up this way the next morning, and I sent two men to examine 
the other road, the only way the rebels could come to attack us. These, 
men discovered the enemy's path, not far from our camp, and discovered 
they had got before us to lay in ambush. These two rascals were 
afraid when they saw the path, and did not return to inform us, so that 
the rebels had fair play at us. They fired at the front of our people 
when crossing the river. I was then about four hundred yards in the 
rear. As soon as the firing began, I immediately marched up a hill in 
their rear with forty men, and came round on their backs. The rest of 
my men were all scattered on the other side ; however, the rebels soon 
retreated, and I pursued them until they stopped upon a rocky hill 
round which we were employed, and very busy, for nearly four hours 
before we could drive them out. We have taken forty odd scalps and 
one prisoner, a captain. I suppose the enemy have lost near half their 
men and most of their officers ; they all belonged to the militia and 
were about 150 in number. I have sent my party to Shimong to remain 
till I join ; I am now setting off with eight men to the Mohawk River in 
order to discover the enemy's motions, in the last skirmish we had 
three killed and ten wounded. John, the Mohawk, is dangerously 
wounded, and three more nearly as bad." 

American accounts corroborate Brant's in every essential particular. 
His party is stated to have consisted of sixty Indians and twenty-seven 
Rangers. The pursuers originally numbered 150, and were joined on the 
march by a few more. Two colonels and many officers of lesser rank 
were among the killed, and of the entire force not more than thirty are 
said to have escaped from that disastrous field. 

This desperate struggle occurred at a ford near the mouth of the 
Lackawaxen branch of the Delaware on the 22nd of July. On the 2nd 
of August, with his usual celerity of movement. Brant appeared unex- 
pectedly on the Mohawk, at the head of his small scouting party, took a 
few prisoners, alarmed the inhabitants, and disappeared. 

On his return he wrote to Colonel Bolton, at Niagara : " After I took 
the two prisoners, the militia followed me, and in time came up, when I 
received a wound in my foot by a buckshot, but of no consequence, and 
am now almost as well as ever. However, I took care to bring off my 
prisoners. * * * { am a little afraid we shall have hard work to 
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drive the enemy back, for our friends are too slow in joining us. How- 
ever, most of the chief warriors are in high spirits and not discouraged; 
they think we shall beat the enemy provided they soon all assemble 
here in time. ♦ ♦ ♦ i request you will drive all the Indians from 
Niagara and not suffer a man of them to go to Canada." 
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THE GAMETOPHYTE OF BOTRYCHIUM VIRGINIANUM. 

By Edward C. Jeffrey. B.A., 

Lecturer in Botany ^ Unwersily of Toronto* 

(Read 2 1 St Noi'emher, iSgrj ), 
I. 

On account of their subterranean and inconspicuous prothallus and 
the slow germination of their spores, the literature on the subject of the 
sexual generation of the Ophioglossacece is somewhat scanty. 



ERRATA. 

Instead of *Mattcr * in i9lh. line of page 268. read *' former." 
Instead of '' phlr-^-mana" in 29th. line of page 268. read '' Ph/eipnana." 
Instead of '* Rhabenhorst " in foot-note of page 274. read " Rabenhorst." 
Instead oi ''phie.i^mana" in 17th. line of page 276. read '' Phla:manar 
Instead of '* hypobasal ■ in 3rd. line of page 290. read *' epibasal." 
Figures 7, 8, 9, 10, 11, 12, 13 and 14 are all lilhographed from photographs. 



I. 1 



grew out first, indeed two roots often made their appearance, before the 
first leaf became visible. The latter was bract-like and colourless. The 
two following leaves resembled it, but they had, either one or both of 
them, green tips. The fourth frond conformed to the usual type, and 
probably made its appearance in the next period of vegetation. F*rom 
the situation of the embryo on the lower surface of the prothallus, the 



* .Most of the in.iterial for this invcstif^ation was secured by means of a grrant from the Elizabeth 
Thompson Scientific Fund. 

I. Abhand. d k. S.ichs. Gescllschaft d. Wissch. Bd. ii., pp. 657-660. 
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THE GAMETOPHYTE OF BOTRYCHIUM VIRGINIANUM. 

By Edward C. Jeffrey, B.A., 

Lecturer in Botany ^ Unh'ersity of Toronto* 

( Read 3 1st Ntwemhery iS^y), 
I. 

On account of their subterranean and inconspicuous prothallus and 
the slow germination of their spores, the literature on the subject of the 
sexual generation of the Ophioglossaceiv is somewhat scanty. 

Hofmeister' was the first to give an account of the gametophyte in 
this group. His friend Irmisch sent him specimens of the very young 
sporophyte of Botrychium Lunafia in 1854. On visiting the spot where 
the young plants had been discovered, he found other examples, some 
of which were still attached to the maternal prothallus. The latter, he 
describes as being oval in shape and about a millimetre in length, of 
light brown colour externally, and yellowish white in section. The 
cells were filled with clumps of material not of a starchy nature. 
Antheridia were found mainly on the upper surface, the archegonia^ 
being situated below. Root-hairs were sparingly interspersed among 
the sexual organs. The antherozoids resembled those of the other 
Filicinece^ but were about one-half larger in size. The archegonia were 
sunk almost level with the surface of the gametophyte. One prothallus 
was found still attached to its spore, but attempts to germinate other 
spores, under observation, were unsuccessful. No young embryos were 
obtained, nor was it possible to study the development of the sexual 
organs. As a result of the inferior position of the archcgofiia, the young 
sporophyte appeared on the lower surface of the prothallus. The root 
grew out first, indeed two roots often made their appearance, before the 
first leaf became visible. The latter was bract-like and colourless. The 
two following leaves resembled it, but they had, either one or both of 
them, green tips. The fourth frond conformed to the usual type, and 
probably made its appearance in the next period of vegetation. From 
the situation of the embryo on the lower surface of the prothallus, the 
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growing shoot was forced to make a half turn to assume its normal, 
negatively geotropic position. 

In 1856, Mettenius' published an account of the sexual phase of 
Ophioglossum pedunculosufHy vfh'ich he found in considerable quantities, 
in the earth of the pots containing the adult spore-plants. Attempts to 
germinate the spores, under observation, failed also in this case. The 
youngest prothallia were tuber-like in shape, and one to three milli- 
metres in thickness. Out of the tuber grew subsequently a conical 
process which elongated considerably (four to fifty millimetres), and 
sometimes branched. At the tip of the outgrowth, or of its ramifications, 
was found an apical cell, sometimes at least, of triangular pyramidal 
shape. The cylindrical portion of the prothallus grew upwards towards 
the surface of the soil, but, on reaching the light, became green and 
died away at the apex, or divided into two or three lobes which 
flattened out on the earth and developed no further. The tuber was 
composed of starch-laden parenchyma. In the process some lextural 
differentiation was found, there being an axial, elongated, starch-free 
strand, surrounded by short starch-bearing cells. Both kinds of sexual 
organs were found in the same plant and not arranged in any definite 
order, but generally situated on the cylindrical process. The antheridia 
were large in size and their wall was generally two layers of cells in 
thickness. The antherozoids were large also, and composed of one 
and a-half to two spiral turns. The antheridium opened b>' a pore 
produced by the breaking away of two superimposed cells in its wall. 
The aperture was generally situated in that part of the wall nearest the 
apex of the prothallium. The spermatozoids swarmed out of the 
mother cells and about in the cavity of the anthen'dinfu before making 
their way out. The archegonia originated from two superficial cells, the 
upper of which gave rise by repeated divisions to a neck of three to five 
tiers of cells ; the lower formed the axial row, which were not, ho^vever, 
made out individually by this writer. On account of the small number 
of embryos found, it was impossible to follow stage by stage, their 
development. Nothing was noted in regard to the formation of the first 
dividing walls. The youngest embryo was oval in shape and already 
segmented into a number of cells. The older ones were similar in 
configuration, but of larger size. The anterior end of the elliptical 
embryo grew through the tissues of the prothallium towards its apex, 
and bursting forth sooner or later, became the cotyledon, green in 
colour, and lanceolate in outline. The root developed more slowly and 
bored its way directly outwards. A rounded protuberance at the 

a. Filice* Horti Botanici Lip«iensis. pp. ii9riao. 
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junction of the cotyledon and root, probably the foot, fastened the 
young sporophyte to the base of the arcJugoniuvi, The apical bud 
appeared sometimes at the point of union of root and leaf, and some- 
times further down on the root, thus simulating the adventitious buds 
arising from the roots of the adult plant. 

The most recent contributions to our knowledge of this group is due 
to the discovery of the gametophyte of Botrychium virginianum by 
Professor Douglas Campbell^ at Grosse Isle, Michigan, in 1893. The 
prothallia were unfortunately, like those of Hofmeister*s Botrychium 
Lunaria, which they resembled in appearance, although larger in sizei 
too old for the study of the development of the sexual organs and 
embryo. They are described as being flattened tubers with folded 
upper margins, covered with root-hairs and bearing the reproductive 
organs on the superior surface. Brown externally, white in section, the 
lower part of the gametophyte harboured an endophytic fungus. The 
archegonia had rather long and straight necks, while the anthendia were 
quite endogenous like those of Equisetum and Marat Ha. No young 
embryos were found, but only advanced young sporophytes, bearing 
already the first or a subsequent leaf. 

Professor Campbell was the first to bring about the germination of 
the spores in this group. The process is exceedingly slow, requiring, 
even in the warm climate of California, for Botrychium virginianum^ 
eighteen months or more, and for Ophioglossum frendulum^ somewhat 
less than that time. The most advanced stages yet obtained by him, 
had only undergone two or three divisions. Chlorophyll was found in, 
the young prothallium of Botrychium virginianian, and a suspicion of 
chlorophyll in that of Ophioglossum pendulum. This may have been 
due merely to the fact that germination took place in the light. 

As' there has been a tendency in recent years to associate the 
Ophioglossece with the isos porous LycopodinciBy it is necessary to state 
briefly what is at present known concerning the gametophyte in the 
latter group. Fankhauser^ discovered in 1872 the brown subterranean 
prothallus of Lycopodium annotinum. The examples found by him were 
lobed, tuber-like, and marked by numerous ridges and depressions. 
Antheridia and fully formed sporophytes were found on them, hence the 
prothallia must have been monoecious. In 1884, Bruchmann* found 
some much younger prothallia. These were of oval and flattened form, 
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the superior margin being raised so as to produce a depression in the 
centre. The antheridia occupied ridges in the bottom of this basin. 
No archegonia were present, nor did the plants show a definite apical 
meristem. The same observer remarked that the inferior cells of the 
prothallus were occupied by an apparently symbiotic fungus, the 
mycelium of which communicated with the outside by means of the 
root-hairs with which the plants was provided. He referred the 
symbiont to the genus Pythium. More recently Treub^ has published 
a description of the prothallium of Lycopodium cernuum. Here the 
gametophyte, as in Ophioglossum pedunculosum, starts from a primary 
tubercule, and divides subsequently into green lobes. The sexual 
organs have no definite arrangement and are monoecious. The arche- 
gonia possess a single uninucleate canal-cell. The large antheridia have 
a single-layered outer wall and produce biciliate moss-like antherozoids. 
The embryo is peculiar in the possession of a rudimentary suspensor. 
The stem in the young sporophyte is at first represented by a paren- 
chymatous mass which has been designated the primary tubercule. 
The first division in the embryo is transverse and gives rise to the 
epibasal and hypobasal cells. The latter originates first the cotyledon ; 
the stem-apex apparently not developing till after several leaves have 
grown out. The first root also is derived from this segment, but only 
after a number of foliar organs have unfolded. The prothallus in this 
case was likewise occupied by a symbiotic fungus, which was considered 
by the author to be a species of Pythium. 

Goebel7 about the same time described the sexual phase of another 
species, Lycopodium inundatum. It closely resembled Lycopodium 
cemuum in structure, and also harboured a fungus resembling Pythium. 
Treub® has also published an account of another form, viz : Lycopodium 
phlegmaria which is slender, much branched, and entirely subterranean. 
It is especially interesting on account of the occurrence of a number of 
canal-cells in the archegonium and from the presence of paraphysis-like 
growths among the antheridia. 

II. 

In 1895, the writer came upon a large number of prothallia of Botry- 
chium virginianum in a Sphagnum-swamp behind the village of Little 
Metis, in the Province of Quebec. The presence of these plants was 
revealed by the greenish-yellow cotyledons appearing above the surface 
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of a slight depression in the moss. On removing some of the overlying 
vegetation, numbers of the larger prothallia were easily obtained. It 
required, however, careful sorting of the peaty soil with the fingers to 
secure the younger and more interesting stages. Nearly a week was 
spent in working over about half the bed, the result being several 
hundred examples in all stages of development, of the gametophyte and 
attached sporophyte. Subsequently, in another season, a week was 
spent on the spot, and all the plants which careful sifting of the soil 
would yield, were removed. The second harvest amounted to over six 
hundred specimens, by far the larger number of which, however, were 
much too old for study. During the same summer, other and older 
plants were found in rich woods about two miles back of Metis. In 
the spring of 1896, additional discoveries were made in Foster's F*lats, 
below the Whirpool, on the Niagara River, and on the east branch of 
the river Don, a few miles from Toronto. The last mentioned spot 
proved rich in interesting examples of older stages of the attached 
sporophyte. Most of these were removed last autumn (1897). 

III. 

One of the greatest difficulties in the way of the present research, 
was the proper preservation of the prothallia. They are singularly 
impermeable to fixing reagents on account of the thick external cuticle, 
and must be cut at intervals with a razor, to allow the preserving 
medium to penetrate. The presence of oil in large quantities in the 
tissues, also renders aqueous fluids useless, as they scarcely make their 
way in at all. A saturated solution of picric acid in thirty per cent, 
alcohol, gave fairly good results ; but the best fixation was obtained by 
using a mixture of three parts of a saturated solution of corrosive sub- 
limate in ninety per cent, alcohol, and one part of saturated solution of 
picric acid in the same menstruum, diluted with distilled water to 
reduce the alcohol to thirty per cent, strength. The same reasons 
which rendered the material hard to preserve, made it difficult to 
embed. Paraffinc was mainly used, and the most satisfying results 
were obtained by infiltrating with benzole, in a vertical tubular dialyzer 
with a chamois leather diaphragm, revolved slowly by means of clock- 
work. It was found that the ordinary type of stationary dialyzer was 
quite unsuitable for these very delicate objects. When the prothallia in 
alcohol were placed in the top compartment, and the benzole below, the 
osmosis was exceedingly slow ; and, if the position of the media was 
reversed, the weight of the benzole carried it through too rapidly, and 
injurious shrinkage was the result. The continued reversing of the 
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relative positions of the two liquids by the clock movement, and the 
accompanying agitation, were found to overcome these inconveniences. 
Unfortunately, this device was hit upon only after numerous experi- 
ments, and when the investigation was almost completed. The trans- 
ference from benzole to paraffine was effected in a stationary dialyzer, 
or by evaporating off the benzole in a water- bath, from a ten per cent, 
solution of paraffine in benzole. Celloidin embedding has also great 
advantages, but as the material has to be cut into slices not thicker than 
two millimetres at most, and as the prothallia were often nearly twenty 
millimeters in length, it was only employed for sections through certain 
regions of the gametophyte, and for the much less impenetrable young 
sporophyte. The stains chiefly used were either a combination of 
alum-cochineal and eosin, or aqueous saffranin, made by dropping a 
small amount of saturated alcoholic solution of equal parts of Griibler's 
alcohol and water soluble saffranins. This last method seems worthy 
of a wider application. 

IV. 

The youngest prothallia obtained were already two millimetres in 
length by one and a-half in breadth. As may be seen from figure i, 
they are of flattened oval shape, and covered with hairs. The growing 
point is at the narrow thin end, and the prothallium thickens and 
widens from thence backwards. Antheridia alone are found at this 
stage, and are entirely confined to the upper surface of the gametophyte. 
They form a cluster at the older end, but thin out into a narrow median 
row as they extend forward towards the growing point, figure i, ar. 
In somewhat larger and older plants, the median vo\w of avtken'dia \s 
raised on the crest of a distinct ridge, and the archegonia begin to make 
their appearance upon its sides, figure 2. The antheridial ridge is a 
marked feature of most of the older prothallia, and must have the same 
significance in the process of fertilization as the inferior archegonia! 
prominence possesses in the leptosporangiate Filicinece. In more 
mature individuals the ridge is obliterated, especially in the posterior 
region of the prothallus, by the more rapid growth of the sides of the 
latter, which seems to be a provision for the nourishment of the fertilized 
archegonia. This phenomenon probably is the cause of the antheridial 
ridge not being noticed by Campbell 9. Figure 3 shows a plant in 
which an embryo, em,, has already reached a considerable size. The 
antheridial prominence is still very marked ; the root-hairs, however, 
have largely disappeared. In figure 5, we have a somewhat younger 
stage with the rhizoids still abundantly present, especially in the 

q. Op. Cit. 
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younger anterior region of the prothallus. Figure 4 is of a lobed game- 
tophyte ; figure 6 shows a sinnilar condition in which two embryos, 
em. I, em, 2, are to be seen. The depression of the antheridial ridge in 
the posterior region by marginal growth is particularly well-marked. 
These lobed forms are quite abundant among the Metis specimens, but 
the Toronto plants did not manifest this peculiarity. I am inclined to 
believe that the conditions of life in the two cases may have been the 
cause of this difference. The Metis specimens were found in wet, peaty 
soil. The Toronto plants, on the contrary, grew in rich, yet rather dry, 
forest mould. Older lobed prothallia have almost invariably two 
sporophytcs attached to them. In figure 7, is represented an example 
in which the first root of the young sporophyte has reached a consider- 
able size. At this stage the axis of the young sporophyte, which, in 
earlier phases, is nearly always at right angles to that of the prothallus, 
becomes often more or less oblique, as in the example figured. This 
rotation of the axis is probably due to the continued growth of the 
prothallium after the formation of the embryo. Figure 8 shows a 
prothallium in which two roots of the attached sporophyte have grown 
to a considerable length, although the cotyledon is short and still 
unfolded. In figure 9, we have a small gametophyte with only one 
root, and yet having the cotyledon fully expanded. The first leaf may 
expand either after one, two, or three roots have been formed, according 
to the vigor of the plant, and may always be recognized by its seeming 
to grow out of the proximal end of the first and stoutest root. Figure 
10, is of a strong plant with three precotyledonary roots. The lamina 
of the cotyledon is not bilaterally .symmetrical, as in most of the 
FilicinecF, but of the palmate type represented by Ophioglossum pedun- 
culosum. As may be seen from figures 9 and 10, the first leaf varies 
considerably in complexity in accordance with the greater or less 
robustness of the plant from which it originates. In the next drawing, 
figure II, is represented a lobed prothallium, on which are two older 
sporeplants, deprived of the leaves of the year of their collection. 
Figure 12 shows a Toronto specimen, bearing two well-advanced 
sporophytes. Figure 13 is a representation of a bifurcated sporeplant, 
two examples of which have been found. Figure 14 is interesting, for 
it represents a sporophyte which has already developed the fertile 
ventral segment, and is yet still attached to the mother prothallium. 
The sporeplant in this case is eight years old, as indicated by the 
number of foliar lacunae in the fibro-vascular cylinder. There seems to 
be little danger of error in drawing this inference, for a considerable 
acquaintance with the young sporophyte enables me to state positively, 
that never more than one leaf is developed at a time, and in all 
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probability, only one in a year. Attached sporophytes, five or six 
years old, are sufficiently common, as has been already stated in the 
preliminary notice.'° 

The prothallia described in the foregoing account were from two 
to twenty millimetres in length, and from one and a-half to fifteen 
millimetres in breadth. The gametophyte of B. virginianum is thus 
considerably larger than any geophilous prothallus which has yet been 
•described. Attempts have been made to germinate the spores of this 
species, but although these are still undecayed, no signs of growth have 
yet made their appearance after eighteen months. Professor Douglas 
Campbell got them to sprout in less time than this, but doubtless the 
warmer climate of California had some influence in hastening the process. 
He found a few large chloroplasts in the young plants ; but it seems 
probable that the presence of chlorophyll here is accidental, and depends 
on the spores being sown contrary to the natural conditions, in the light- 
An analogous phenomenon occurs when potato tubers are grown under 
conditions of illumination. Most of the prothallia collected by the 
writer were found ten centimetres or more below the surface of the soil. 
Mature sporophytes have been dug up, with the foot-tubercle still intact, 
and buried often thirty centimetres in the ground. These facts make it 
very difficult to imagine that the tubercular, deeply subterranean, 
gametophyte of B. virginianum can have been preceded by a green 
aerial phase as are the quite superficial, colorless, gametophytic buds of 
Vittaria, Trichotnanes and Hymenophvllum described by Goebel, or the 
larger tuberlike, resting phase of the liverwort Geothallus recently studied 
by Campbell. It is perhaps worth while to suggest that the slow 
germination of the spores in the case of Pteridophyta, with subterranean 
prothallia is an adaptation to enable the former to reach a favorable 
depth in the substratum, before beginning their growth. 

V. 

A cross-section of the prothallus, such as is represented in figure 15, 
reveals a number of important feature.s. The antheridial ridge, a., is 
seen above, containing several antheridia. On its sloping sides are the 
arcliegoniUy y. Multicellular hairs are often found attached to the ridge, 
to its flanks and to the base of the prothallium. The position of several 
of these is indicated in the figure at //. The internal cells, a., of the 
upper part of the plant appear light in color, and contain protoplasm 
and small quantities of starch. The lower cells, b„ both in fresh and 
stained sections, are dark-colored, and in their natural condition, filled 
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with a heavy oil which is not readily soluble in alcohol. They are 
likewise occupied by a filamentous fungus which is presently to be 
described. Figure 16 illustrates a median long-section of the prothallus. 
At X, is seen the antheridial ridge cut lengthwise, and showing the 
antheridia in various stages of development. The younger ones are 
found nearer the anterior, sloping, apical region, a,p. The distribution 
of the fungiferous tissue is represented in this figure. It is to be noted 
that it extends forward gradually, as the prothallus increases in length, 
by the activity of the apical meristem. The fungus never occupies all 
the cells on the lower side of the prothallus, but leaves free always a few 
of the lower tiers. Above, as has been already stated, there is a 
considerable mass of cellular tissue underneath the reproductive organs, 
quite free from infection and containing a small amount of starch. The 
symbiont is always present, as it has never been missed in the four or 
five hundred plants which have been minutely studied. It is not possible 
to state whether it is indifferent or beneficial to its host ; it certainly does 
not seem to be injurious. The infected cells do not apparently suffer, 
and perhaps the presence of oil in them, may be interpreted as an 
indication of improved nutrition. Only experimental cultures can settle 
this important question. 

The growing region of the prothallus is always on the upper side, 
figure 16, a.p. It is marked by the presence of a superficial layer of high 
columnar cells like those found at the base of the apical incision of the 
leptosporangiate gametophyte. These are represented in figure 17. One 
of the columnar cells, a., is in all probability, the initial cell. It is very 
difficult to secure exactly horizontal sections of the apical region except 
in very young plants, of which my supply was somewhat limited. These 
were all used up for longitudinal and transverse series, and I am accord- 
ingly unable to describe the horizontal configuration of the initial cell. 

The root-hairs arc from one to four millimetres in length and are often 
multicellular, especially when they arise from the crest or flanks of the 
prothallium. Those which originate from the base are unicellular and 
longer than the others. These rhizoids are generally about twenty 
micra in width and are more or less completely cutinizcd. It is chiefly 
through them that the symbiotic fungus makes its way into the prothal- 
lium. The passage of the fungal >l;////^ through the cutinized wall of the 
root-hair, is marked by the formation of thick sheaths which surround 
the hyphcB for ten or more micra of their course. These sheaths are 
apparently only formed where the fungus has to penetrate an already 
cutinized wall, and one does not find the phenomenon repeated as the 
hyphcB pass successively through the walls of the internal cells of the 
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host-plant Figure 21 represents a broken root-hair, the basal wall of 
which has become cutinized and consequently forms a sheath where the 
hypha is passing through. The penetration of the next cell-wall inwards 
is unaccompanied by this phenomenon. In figure 18 can be seen part 
of a root-hair, ^., on the lateral walls of which are two sheaths, and the 
hair in this case being intact, sheaths are not formed in the uncutinized 
basal wall. In the same figure sheaths can be seen at b and d^ where the 
fungus has passed in through ordinary superficial cells of the prothallus. 
This is apparently of rare occurrence. 

After penetrating about two or three layers of cells, ^, the symbiotic 
filaments, which are from two to four micra in diameter, begin to grow 
luxuriantly, and fill the succeeding strata of cells, x, with a much-coiled 
myceliiWL If this be examined with a good apochromatic objective, it 
is possible to discover that it is by no means always filamentous, but 
that in many cases, the hyphce expand into large thin- walled vesicles,, 
which are often so abundant that they fill the cells with a botryose mass 
resembling a Completoria^ figure 19, b and c. In other cells the filaments 
prevail, ibid, a. It is not difficult to satisfy oneself that the hyphce and 
vesicles belong to one and the same mycelium, figure 19, b. Frequently 
some of the vesicular structures become ruptured and shrivel up, ibid. 
Figure 20 shows a freshly infected cell of the prothallus, highly magni- 
fied, in which the vesicular structures have just begun to form. Often 
the advance of the symbiont through the prothallus is marked by the 
penetration of filaments or by a mixed growth of hyphte ?inA vesicles into 
new cells. Another kind of organ is also found in the mycelium, viz., 
conidia. These are thick-walled and from fifteen to twenty micra in 
diameter. They are generally formed at the end, but sometimes, though 
rarely, in the course, of a hypha, and are filled with a dense, coarsely 
granular protoplasm. The contents of the conidium are not separated 
from the filament by a septum and thus resemble the conidia of the sub- 
form Aphragmium^"^ of the genus Pythium, The conidium germinates in 
situ, forming a tube which often makes its way into the adjoining cells of 
the host-plant. I have never been able to detect the formation of 
zoospores from these conidia, and indeed it is difficult to imagine how 
they could serve as a means of distribution for so completely endopara- 
sitic a fungus. The stages of formation and germination of the conidia 
are shown in figure 22, a, b and c. 

It will be seen from the above account that the symbiont of Botrychium 
virginianum presents several rather remarkable characteristics. In its 
mode of penetration it resembles Completoria complens, as described by 
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Leitgeb" in the prothdAViSL of Pteriscre^tcafAspidtum/a/catumySind other 
ferns ; the formation of the dark brown sheath from the cell-wall of the 
host-plant being very characteristic. Atkinson'^ has described a similar 
phenomenon for a Completoria found in the same species of prothallia 
in America. In the filamentous portion of the undivided mycelium as 
well as in the formation of its conidia it markedly resembles a Pythium, 
In the botryose vesicular masses completely filling the cells of the host, 
it again strikingly simulates Completoria, It may perhaps fairly be 
considered as a form uniting the genera Pythium and Completoria, If, 
on further investigation, the above view proves to be correct, it may 
possibly be necessary to remove Completoria from the vicinity of the 
EntomopthoraccB, where it has been placed on account of its ejaculatory 
conidia by Nowakowski and Thaxter, and toreplace it with the Perono- 
sporacece where Leitgeb, as a result of his careful investigation, con- 
sidered it to belong. 

The endophyte of the prothallium of Botrychium virginianum, unlike 
that of Lycopodium cernuum, described by Treub,'* and that of L, 
annotinum, described by Bruchmann,'s is always intracellular and neyer 
becomes intercellular, in the deeper layers of the host-plant. Treub's 
description is somewhat brief, but from the fuller account of Bruchmann, 
the structure of the mycelium in the symbiont of Lycopodium seems to 
be quite different from that of the form found in Botrychium Virginia- 
num. 

Only further study of the fungus can settle whether it is a distinct 
species of Completoria or Pythium, or, on the other hand, an intercalary 
species. Before leaving this subject, there is one more interesting fact 
to record. In older prothallia bearing well-advanced sporophytes, the 
symbiont is shrunken and dead. Whether this stale of affairs is rightly 
comparable to the similar phenomena observed by Frank in the 
mycorhizcB and mycodomatia of various Phanerogamia, at the time of 
flowering or seeding, and is to be considered as a digestion of the sym- 
biont by its host, must for the present be left in suspense. The 
prothallia often continue to live long after the death of the endophyte. 
Nothing of the nature of an oogonium has yet been observed in any stage 
of development of the fungus. 

VI. 

The anthcridia arise, after the first basal cluster has been formed, figure 
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I, always on the crest of the antheridial ridge, figure 23. The older 
antheridia are found generally higher on the ridge than the younger ones» 
figure 23, a\ a^, tr^. The first indication of the male organ is a richly 
protoplasmic superficial cell, which divides transversely, giving rise to a 
shallow outer cell and a deep inner one, figure 23 a'. The former 
becomes transformed into the outer wall of the antlieridium, and the 
latter originates by repeated divisions, the mother-cells of the anthero- 
zoids. In figure 24 is represented a young stage in which both the inner 
and outer cells have already undergone several divisions. When the 
aiitheridium attains about a third of its ultimate size, its outer wall is 
doubled by periclinal divisions. In figure 25 these are represented as 
just beginning. Subsequently, the mass of spermatocytes is shut off 
internally from the prolhallium cells by further periclinal divisions, figure 
23, a^, a^. Often the antheridia are accompanied by short multicellular 
hairs, resembling those found on the rest of the surface of the prothallus 
and comparable to the paraphyses described by Treub in Lycopodiuni 
phlegviaria, figure 26, par. The more primitive mother-cells of the 
antherozoids possess large nuclei with numerous nucleoli, figure 27, a. 
After a number of simultaneous divisions of the spermatogenic tissue, 
the definite spermatocytes are formed. In these the reserve chromatin 
in the form of nucleoli has disappeared. The filar chromatin is arranged 
in \vhat appears to be a true reticulum. When the formation of the 
antherozoids begins, the nucleus contracts somewhat and the bars of the 
chromatic retiadum become thickened, figure 27 b. The nucleus then 
assumes a lateral position, and begins to flatten out, figure 27 c. This 
process is continued, and by the lengthening out of the nucleus, the 
condensation of its chromatin, and the curvature produced by its position 
in the cell, the antherozoid is formed, figure 27 d. The interesting 
structure to which Webber'^ in his recent studies on the antherozoids of 
the Cycadece, has applied the name blepharoplast , and which he compares 
with the cilia-forming body lately discovered by Belajeff'7 in the 
Filicine(B and Equisetptece has been looked for in the developing anthero- 
zoids of Botrychium virginianufu, but has not been made out. This 
is probably due to the fact that osmic acid fluids could not be used as 
fixing reagents on account of the oil in the tissues, and because the stains 
employed were not those used by Belajeff, but either a combination of 
alum-cochineal and eosin, or aqueous saffranin alone. The material 
illustrative of spermatogenesis was somewhat limited in amount, and it 
was not thought advisable to risk the series by removing their covers 

16. Bot. Gazette. Vol. xxiv., p. 233. 
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and re-staining with the reagents employed by Belajeff. The writer 
hopes to secure more young prothallia in the coming summer, in which 
event it will be possible to come to a decision on this important point. 

The fully developed antherozoid forms a spiral of one and a-half turns 
and has the structure usual in the FilicinecB. The cilia come off from 
the attenuated, anterior end of the spiral. I could not decide, from the 
preserved examples which were the only ones I had the opportunity of 
examining under high magnification, the exact length of the ciliary 
region. The antherozoids, like those of Opiiioglossum pedunculosum 
described by Mettenius'®, escape from the mother-cells while still within 
the antheridium. They swim about freely in its cavity, figure 28, a and 
b: sometimes still retaining their protoplasmic vesicles and in other 
instances being already freed from them, figure 27, e' and e^ . The 
spermatozoids make their way out by means of an aperture formed by 
the disappearance of two superimposed cells of the outer wall of the 
antheridium. They do not escape all at once, as is quite generally the 
case, but seem to be voided in several swarms, at intervals, under undis- 
covered conditions. The cavity of the antheridium is filled with a thin 
gelatinous matrix, resulting, probably, from the disintegration of the 
spermatocytic walls, figure 28, a and b. 

VII. 

As has already been stated, the archegonia originate on the flanks of 
the median ridge of the prothallia, figure I5»j. The youngest stage of 
the archegonium is a single, richly protoplasmic, superficial cell, which^ 
as in the antheridium, divides subsequently into an outer shallow cell 
and an inner deeper one, figure 29. The former gives rise to the neck 
of the archegonium, and the latter to its axial row of cells. The next 
stage is the horizontal division of the inner rudiment which separates 
from it the large basal cell, figure 30. The superficial rudiment sub- 
sequently begins to divide, first, by anticlinal walls, figure 31 ; and then 
by periclinal ones, figure 32 ; thus forming the neck. The richly- 
protoplasmic basal cell divides, figure 32 , and then the upper axial cell 
undergoes a division, which results in the formation of the cervical 
canal-cell and the ventral cell; figure n and figure 34. In the latter 
figure is seen a paraphysis, a, which is in reality, only one of the multi- 
cellular hairs common over the whole surface of the younger parts of 
the prothallium. In figure 35, the nucleus of the cervical canal-cell has 
divided, and as may be seen in the next figure 36, the nuclear division 

18. Op. Cit. 
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is not followed by the formation of a cell-wall, such as has been 
described by Farmer and Campbell in Angiopteris, Marattia, and 
Osmunda. From the study of many hundred archegonia in this stage 
of development, the statement is made with some confidence that such 
a wall is never present in Botrychium virginianuw. In figure 37, is 
represented an archegofiium in which the ventral canal-cell has made its 
appearance. One very rarely finds this canal-cell intact, as it quickly 
disintegrates and in preserved material, at any rate, is represented by 
an indistinct mass thrust against the wide base of the cervical canal- 
cell. In figure 38, is seen a ripe archegonium which has ejected its 
canal-cells. The apical cells of the neck are, as is usual in the Pteri- 
dophyta, thrust outwards. At the same time one frequently notices 
chromatolysis in the nuclei of the upper cells of the archegonial neck, 
figure n, although this phenomenon is by no means invariably present. 

The mature egg is large and possesses a very dense protoplasm, 
which however, generally encloses a hydroplastid. The free surface of 
the oosphere rises into a median elevation, the receptive prominence. 
Figure 38, was drawn from a preparation in which a single spermatozoid 
had entered the canal of the archegonium. It has not been possible to 
follow the stages of union of the sexual nuclei. After fertilization, the 
canal is generally occluded by the closing together of the neck cells, 
figure 39, although this is by no means invariably the case, figure 40. 
The oospore grows to many times its original size before the first 
division takes place. Figures 39 and 40, represent two stages of the yet 
undivided oospore. In figure 41, the first segmentation has occurred, 
and the basal wall is horizontal, as in the other eusporangiate Pteri- 
dophyta. In figure 42, the embryo has become divided into quadrants 
by the median wall, which is the next to appear, and which, in the 
majority of cases at least, is parallel to the long axis of the prothallium. 
The transverse wall next makes its appearance at right angles to the 
other two. In figure 43, is represented an embryo which has already 
undergone further divisions. The upper octants have been sub-divided 
before any similar activity has appeared in the lower segments. There 
is no indication of a suspensor, and as the lower part of the embryo is 
not loaded with food materials, it seems probable that the earlier 
divisions in the upper octants, are for the purpose of thrusting the 
young sporophyte deep into the prothallium, that it may be more easily 
nourished and attain its characteristically large size without exposure to 
injury. The divisions are not always so regular, as in the case of the 
embryo represented in figure 43. In some instances, the basal wall is 
rather oblique, and corresponding differences exist in the orientation of 
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the ensuing divisions, figure 44. Quite often, too, no regular course of 
segmentation can be made out at all, as in figure 45. When the embryo 
is only a little larger than those figured in 43, 44 and 45, the basal, 
median, and transverse walls are quite obscured by subsequent divisions. 
It is not possible to detect any indication of apical initials such as 
commonly occur in the early phases of the leptosporangiate sporophyte, 
and such as have also been described in some, at least, of the eusporan- 
giate Pteridophyta. The next phase which is chosen for representation, 
is that in figure 46. Although no apical cells could be made out in 
this preparation and others of the same age, there is in the example 
figured, a very considerable formation of periclinal walls in the upper 
internal region of the embryo. The whole lower portion of the young 
sporophyte forms the foot, figure 46 / In figure 47, is shown an 
embryo in which the root and shoot have already become differentiated. 
The periclinal activity already referred to, has led to the formation of a 
large amount of tissue in the upper portion of the embryo, and this is 
supported on the broad basis furnished by the foot. A high merismatic 
epidermis has already become differentiated at x, the cells of which are 
very rich in protoplasm and have the elongated columnar configuration 
of the shoot meristemeta of most of the Pteridophyta. Among these, 
the one marked a seems to be the initial cell. At y^ is a protuberance 
which is the outward indication of the first root. Within this, at b, is 
the apical cell of the root, distinguished by its darkly-stained proto- 
plasm, and by the fact that it has just undergone its first periclinal 
division. The condition of the embryo of Botrychium virginianum at 
this stage, is remarkable in that the stem-apex appears before the first 
leaf. The cotyledon is consequently derived from the shoot meristem, 
just as the later leaves are, but as in the case of the latter, it is not 
possible to follow the changes in the meristem leading to the formation 
of the foliar rudiment. The difficulty is greater in the case of the 
cotyledon, on account of the comparative paucity of younger embryos 
which have been cut exactly axial ly. For this investigation nearly 
three hundred series o prothalli, from two to twenty millimetres in 
length, have been sectioned. In spite of this not inconsiderable labor, 
less than twenty per cent, proved to be of value, either because no 
embryos were present, which is very commouly the case ; or being 
present, they were not cut in a truly median plane. The surface of the 
gametophyte presents such irregularities that the proper orientation of 
the younger phases of the embryo is entirely a matter of chance. So far 
as I am aware the embryo of the Equisetacece presents the only other 
case yet described, in which the primitive foliar organ is secondarily 
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derived from the shoot-apex. Sadebeck'^ makes the following state- 
ment concerning the equisctaceous embryo : — " Nach meinen Unter- 
suchungen bin ich vielmehr zu dem Resultat gekommen, dass die obere 
Halfte des noch zweizelligen Embryo ganz unmittelbar die primare 
Axe darstqllt, aus welcher sich in gleicher Weise, wie spater bei der 
erwachsenen Stammknospe die Blatter erzeugen." 

The embryo of Isoetes echinospora, as described by Campbell,** also 
resembles in a measure that of B. virginianum. It has a large foot 
originating from both the hypobasal quadrants, which by its position and 
size, at least, somewhat strikingly resembles that of Botrychium, In the 
case of the latter, it is quite impossible to state from which of the primi- 
tive divisions of the fertilized egg, the foot takes its origin. A resem- 
blance also exists in the formation of the root and shoot from the upper 
part of the embryo. In /. echinosporay however, the cotyledon is the 
first shoot-organ to appear, and the stem-meristem does not definitely 
develop until later, although there is an indication of its existence from 
the first. 

It is not to be supposed, however, that these resemblances are in any 
way to be considered as indicative of relationship, for the development 
of the embryo may vary greatly in the same natural group. In the 
MarattiacecBy for example, both Angiopteris and MarattiUy as described 
by Farmer*' and Campbell/' are distinguished by the precocious 
development of the cotyledon. In DancciXy "^ on the other hand, it is the 
root which first shows considerable development. A somewhat similar 
state of affairs has been observed by the writer in the Equisetacece. 
Equisetum arvense and E. hiemale have a precocious root, whilst E. 
limosum and E, palustre develop first the shoot-organs. Among the 
Ophioglossacece themselves, in Ophioglossuvi pedunculosum, the cotyledon 
is the first organ to rupture the calyptra. In Botrychium virginianunt 
and B. Lunariay the root is prior in appearance. 

In figure 48, is represented an embryo, which, although larger, is yet 
younger than that in figure 47. At a and b are probably the root and 
shoot initials. Figure 49 is an older stage than figure 47. The root, r, is 
already well advanced and its apical region is fully developed. Behind 

19. Die Entwick. d. Kcimcs d. Schachtclhalmc. Pringsheim. Jahrbucher f. Wiss. Botanik. 
Bd. xi., p. 582. 

JO. Annals of Botany, vol. v., p. 244, 

a I. Annals of Botany, vol. vi.. p. 265. 

22. Annals of Botany, vol. viii. 

2.J. Brebner, G. On the Prothallus and Embr>o of Dan^a simpUci/olia. AnnaU of Botany, vol. x., 
p. 10). 
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its terminal meristem are elongated cells which, later, give rise to fibro- 
vascular tissues.* The cotyledon, r, is also for the first time visible, and 
beside it is the stem-meristem, s. Below is the very massive foot,/] 
Figure 50, lithographed from a photomicrograph, represents a still later 
stage of development. Here the root is almost ready to burst the 
calyptra^ caL The cotyledon is distinctly seen, and at this stage, for the 
first time, covers over the stem-apex, which now lies on the side of a 
transverse fissure. No vascular tissue appears till the root has grown to 
a length varying from five to twenty millimetres, and has burst the 
calyptra. The first trachcides arise in the proximal region of the root 
after ft has emerged from the prothallium. Subsequently they make 
their appearance in the cotyledon and the stem-axis. 

Before referring to the further developmental changes in the nascent 
sporophyte, it will be well to consider an interesting abnormality. In 
figure 51 is represented part of a prothallus in which tracheides are 
present, near a region of superficial decay. The decayed spot probably 
marks the position of an embryo which Jias been injured and in con- 
sequence has rotted away, So far as I have been able to learn, by 
reference to the literature on the subject, such prothallial tracheides are 
the invariable accompaniment of apogamy. Their presence was first 
described in connection with this phenomenon by Farlow*^ in the 
apogamus prothallia of Pteris cretica. They have since been seen by 
many observers under similar conditions. Lang*s has recently found 
them in the interesting reduced, apogamous, sporangiferous sporophytes 
o{ Liistrcea dilatata^ Presl, van Cr is tata gracilis , Roberts and Scolopendrium 
vulgar e, L., var. ramidosissimum^ Woll. According to Bower, tracheides 
also occur in the prothallia [endosperm] of certain Cycads. In view of 
the recent discoveries of antherozoids in the pollen-tubes of this group, 
it would be interesting to know if the Cycads also manifest the phenom- 
enon of apogamy. 

The example figured is the only occurrence of prothallial tracheides 
which has come under my notice in examining a large number of 
gametophytes. In this case both antheridia and arcliegonia were 
present. Recently an example of apogamy in Pteris aquilina has come 
under my observation in which an apogamous and a normal embryo 
were produced side by side on the same archegonial pad. The former 
was accompanied by a single prothallial trachcid. The apparent rarity 
of the phenomenon in Botrychiuvi virginianum may be due to the con- 
ditions under which the Metis specimens, which I have almost exclusively 
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investigated, grew. They were found as has been already stated, 
virtually submerged in a peat-bog, and as a consequence, absence of 
proper water supply which has been noticed as a predisposing cause of 
apogamy, would not make itself felt. Possibly prothallia from the rich, 
rather dry soil of the Don valley might yield a greater number of 
examples. If we may infer apogamy from the presence of prothallial 
tracheides, the gametophyte of Botrychiuni virginianuni is unique among 
the eusporangiate vascular Zoidogama, in this respect ; unless the phe- 
nomenon is shown to be present in the tracheid-bearing Cycad endos- 
perms described by Bower, and apogamy can no longer be considered 
as peculiar to the leptosporangiate Filicinece, 

Returning to the young sporophyte, the shoot-organs and the root 

possess fairly well marked apical cells, as is shown by Campbell*^ to be 

true also of the mature spore-plant. Figure 52 represents the terminal 

meristem of the young stem in vertical section. At a is probably the 

apical cell. In figure 53 the same region is shown in horizontal section. 

In figure 54 is the apex of the cotyledon in longitudinal section. Figure 

55 represents a long section of the apex of the first root in an embryo 

which has not yet broken through the calyptra. A large primary 

segment is found on the side of the pileorhiza, a state of affairs rarely 

seen in later stages of the root, as subsequently the small cells of the 

inner part of the root cap abut immediately on the apical cell. This is 

possibly to be explained by the comparatively slight development of the 

pileorhiza which consequently requires only very occasional contributions 

from the apical initial. The root of Botrychiuvi virginianuni is an endo- 

trophic mycorhiza and, as has been shown by Frank, there is a tendency 

to degeneracy in the root-cap of roots of this type. The apical cell is 

much more active on its flanks although even here it divides slowly, 

■compared with the apical initial of the leptosporangiate FilicinecB. In 

figure 56 the root-apex is seen in transverse section, and unlike that of 

the stem, its initial cell is triangular in this plane. 

Figure 57 shows an interesting case of polyembryony corresponding 
to that described by Treub'7 in Lycopodium cernuum. It was first 
noticed after a series had been made of what appeared externally to be 
a bifurcated embryo. The central cylinders of two plants, a and ^, are 
shown ; a is larger and much more abundantly supplied with reserve 
food-materials, which cause it to stain more intensely ; b is smaller, less 
developed, and in a condition of malnutrition as is indicated by a cor- 
responding paleness of hue ; a^ is the second root of embryo ^, and is 

i/d, Campbell. Mohscs and FernK ; pp. 232. 235. 
37. Etudes sur le» Lycopodac6es ; Extrait vi.. p. 11. 
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quite fully matured ; a^ is the foliar trace of the cotyledon, which is just 
being separated by a layer of decidual periderm ; x is the central 
cylinder of a, with the trace of the second leaf just making its appear- 
ance ; ^ is the still embryonic second root of the smaller embryo ^Z 
b^ is the young cotyledon and y is the central cylinder. Figure 58 
represents a lower section in the same series with the same lettering as 
before ; a^ is the primary root of the better developed embryo, and b^ is 
that of the smaller embryo. At a* is a prominence indicating the point 
of origin of the second root of the larger embryo. Figure 59 is of a 
section still lower down and passes through the common foot of the 
geminal sporophytes. The staining alone indicates the boundary 
between the two plants. Their central cylinders are separate throughout, 
but the fundamental tissues appear to be in textural continuity. A quite 
sharp demarcation, however, is produced by the different condition of 
nutrition of their cells ; those on the side of a being loaded with starch ; 
those of b, on the other hand, containing only a very small amount 
Unwillingness to sacrifice the series prevented the use of the ordinary 
methods of demonstrating protoplasmic continuity for the purpose of 
discovering whether the protoplasm of the two was in reality continuous. 
The phenomena of nutrition would seem to negative such a supposition. 
Figures 57, 58 and 59 have been lithographed from photomicrographs. 

The first root of the young sporophyte is sometimes diarchous, but 
just as often triarchous. There seems to be no relation between the 
vigor of the root and the number of protoxlyem-strands ; as depauperate 
plants sometimes have three strands, and, on the other hand, robust 
individuals often have only two. I have not found a single example of 
a monarchous root in the large number of specimens which I have 
examined. Figure 60 is a drawing of a section of a diarchous primary 
root in aqueous analinsulphate. The endodermis a is quite distinct, and 
shows plainly the characteristic radial lignified zones. Between it and 
the vascular tissue are one or more layers of pericycle cells. The 
protoxylem tracheides, .r, are reticulate in their sculpture and not ringed 
or spiral as is generally the case. The metaxylem elements almost 
always meet in the centre. The bast,_;', is made up of thick-walled 
elements, some of which are sieve-tubes and the rest elongated 
parenchyma cells. Between the bast and the vessels, is a considerable 
amount of wood parenchyma. Often two or three diarchous roots are 
formed, but sooner or later triarchous, and finally tetrarchous ones are 
produced. 

The central cylinder of the stem becomes fully differentiated below 
the point of origin of the cotyledon. From the very first it has a well- 
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marked pith, figure 61 m. The pith communicates with the external 
fundamental tissue through a gap caused by the exit of the cotyledonary 
trace, as has been described by Van Tieghem"®. The internal endodermis 
discovered in the younger portion of the stem of Botrychium Lunaria 
and others of the OphioglossacecB by Van Tieghem*^ and Poirault^^, is 
not present in this species, although the external endodermis is well- 
marked, only disappearing opposite the foliar gaps. The bast-tissue 
originates first in the young central cylinder and seems never to have 
any secondary additions from the activity of the cambium, Graf zu 
Solms^' has thrown doubt on the existence of secondary wood in the 
OphioglossacecB, but in this species there can be no uncertainty as to its 
presence ; in fact, the wood is practically all secondary, as may be 
learned from the radial arrangement of its matured elements and by 
following the course of its development, figure 63 x, and figure 64 x. 
The first-formed wood-elements are reticulately sculptured and are never 
of the ringed or spiral type. In this respect they resemble those of the 
stem of the MarattiacecB^ and, in fact, also those of the Osmundacece ; for 
the groups of typical protoxylem elements found in the upper region of 
the bundles of the latter, really belong to the leaf-traces. It is more than 
probable that the absence of typical primitive tracheary tissue in all 
these cases, is due to the very slow growth of the stem, a phenomenon 
which renders their presence unnecessary. The writer has noticed the 
absence of these elements in the slowly growing stems of species of 
so-called polystelic PrimulcBy viz : — P. Auricula zx\A P,farinosa, 

During this investigation, the rather interesting observation has been 
made, that the periderm-tissue first described in the Ophioglossacece by 
Russow3" and HoIle33, is formed in Botrychium virginianum at the bases 
of defunct leaves, and thus is merely an abciss-layer. Figure 65, from a 
photomicrograph, shows a young sporophyte still attached to its pro- 
thallium ; r is the first root and ^ the base of the cotyledon ; P and l^ are 
developing leaves. As may be seen from the figure, the course of the 
cotyledonary bundle x, has been interrupted by the interca lation of a 
layer of periderm. Figure 66 shows the tissues in question under a 
sufficiently high magnification to make clear the details of periderm 
formation. By the continued growth of the latter the distal part of the 
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leafstalk is forced continually outwards and eventually decays, leaving 
no trace of its existence. This is the reason that, in transverse sections 
of older stems, the foliar bundles of fallen leaves apparently disappear 
before reaching the external cortex. The periderm formation of B. 
virginianum is thus connected with the occlusion of the leafstalks, and 
is probably to be explained as an adaptation for protecting the subter- 
ranean stem from infection by the fungi of the soil. 

In a transverse section through the older region of the stem, the 
periderm is never found to form a continuous investiture as in the higher 
plants, but is strictly localized in areas representing the points of origin 
of former leaves. The writer has not yet had an opportunity of inves- 
tigating whether the mode of cork formation obtaining in B. virginianum 
is common to the whole group, but it seems probable that this may 
prove to be the case. Periderm is also often formed both in the sporo- 
phyte and in the gametophyte where surface injuries have occurred : a 
striking case of correspondence between the two generations. 

The cotyledonary trace originates from the central cylinder as a single 
strand, figure 6i, cot. ; but separates shortly after reaching the petiole into 
two approximately collateral bundles. These pass upwards through the 
long leafstalk into the lateral lobes of the lamina, one of them giving off 
a bundle for the median lobe, exactly as in the postcotyledonary leaves 
of many FilicinecB, The endodermis is never quite continuous on the 
inner side of the cotyledonary trace, and in subsequent leaves becomes 
less and less marked, till at the stage in which there are four petiolar 
bundles, it is entirely absent. Figure 6j represents the laminar portion 
of the ninth leaf of a sporophyte which was still attached to its prothal- 
Hum. The fertile segment,yC j., of the lamina is already present. This 
plant was at the same time the oldest sporophyte still in connection with 
the gametophyte, and the youngest already producing spores, which has 
come under my notice during the present investigation. 

In figure 68 is a still attached young sporophyte. Its prothallium is 
infected with the already defunct symbiont, a. The spore-plant still 
bears its cotyledon /;• and two younger leaves,/^ and P are in the process 
of formation. In the primitive root, r, can be seen at ^rand/, certain 
dark spots which are cells occupied by the sporophytic endophyte. 
There is no resemblance between the latter and that of the gametophyte 
as its mycelial filaments are much larger, being generally about eight 
micra in diameter. There are no vesicles nor conidia present, and in fact 
the sterile mycelium is uniformly filamentous in character. These features 
are reproduced in figure 69. The occurrence of a symbiont in the roots 
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of the OphioglossacecB has long been known, and is mentioned by Russow 
and HoUe in the works already cited. The latter refers to its presence 
or absence, the varying number of protoxylem groups in the larger and 
smaller roots of Botrychium matricartcefolium. In B, virginianum this 
explanation cannot be accepted, as, although the first formed roots vary 
greatly in the number of archixyles, it is only in rare cases like that 
figured in 68 that the fungus is present. 

VIII. 

The results of this investigation may be summarized as follows : — 

(i). The gametophyte of B. virginianum is entirely subterranean,, 
without chlorophyll and probably symbiotic. It is from two to twenty 
millimetres in length by one and a-half to fifteen millimetres in breadth^ 
and oval in outline, whether viewed from above or from the side. 

(2). The whole surface of the plant is beset with rhizoids, which are 
generally multicellular. The upper part of the gametophyte is occupied 
in most prothallia, which have not yet produced embryos, by a median 
ridge. The reproductive organs are found exclusively on the superior 
surface, the antheridia being situated on the crest of the ridge, and the 
archegonia on its flanks. 

(3). The gametophyte grows by a well-marked apical meristem which 
is situated on the upper side, anteriorly, and apparently originates from a- 
single initial cell. 

(4). There is present in the lower part of the prothallus, an endophy- 
tic fungus, possessing characteristics which will perhaps, on further 
study, justify its recognition as a form intermediate between the genera 
Pythium and Covipletoria. The symbiont is accompanied by a large 
amount of oil, and probably advantageously affects the nutrition of the 
prothallus. The fungus dies after one or more embryos have reached a 
considerable size. 

(5). The ant/ieridium originates from a single superficial cell and is 
characterized by possessing a double outer wall. The antherozoids are 
of the ordinary filicineous type and are rather large in size. 

(6). The archegoniuin likewise takes its origin from a single super- 
ficial cell. The neck consists of seven or eight tiers of cells. The 
cervical canal-cell is binuclcate, but is never represented by two cells. 
A stratum of basal cells is present. 

(7). The first division of the fertilized egg is transverse, as in the other 
eusporangiate Pteridophyta. The identity of the octant walls which are 
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formed in the usual way, is early lost, and the embryo grows to a 
relatively large size before the organs make their appearance. The root 
and shoot originate from the upper part of the embryo ; and it may per- 
haps be inferred that, like those of Isoetes echinosporuy they are derived 
from the upper octants. The foot is formed from the whole of the lower 
region of the embryo. The cotyledon is apparently derived secondarily 
from the shoot meristem. 

(8). The root, the stem, and the cotyledon grow by the segmentation 
of a single apical cell, as in the adult plant. The root develops more 
rapidly than the other organs; and the second or third root may make its 
appearance before the cotyledon unfolds. The latter is green and cap- 
able of assimilation, as in Ophioglossuvi pedunculosum. 

(9). The root-system of the young sporophyte is soon occupied by a 
symbiotic fungus, which differs in the size of its filaments and in several 
other respects, from that found in the gametophyte. 

(10). Evidence of apogamy has been found in the form of prothallial 
tracheides. 

(11). One example of polyembryony was observed. 

(12). The sporophyte remains for a long time attached to the gameto- 
phyte. It is an open question whether this is a primitive characteristic, 
or merely an adaptation. The fact that the young sporophyte of the 
much less robust B, Lunaria^ according to Hofmeister's account remains 
for a very short period attached to its gametophyte, would seem to 
justify the latter assumption. 

IX. 

In coming to any conclusions as to the bearing of this research on the 
phylogenetic position of the OphioglossacecB, due weight should be given 
to the fact that the present species is the only one which has been some- 
what fully investigated ; and the results of recent observations on the 
MarattiacecBy Lycopodiacece^ and Equisetacece show that a very consider- 
able variety of development may exist even within the same natural 
group. Moreover the saprophytic habit of the gametophyte of B, vir- 
ginianum has in all probability more or less profoundly modified its 
structure. 

It will be convenient to consider first the position of B. virginianum 
in regard to the other representatives of the Ophioglossacece which have 
been studied. Its prothallus resembles very closely that of B, Lunaria^ 
and shows indications of being only a more specialized type. That this 
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is the case is rendered probable by the strict localization of the antheridia 
on the antheridial ridge, and by the occurrence of the reproductive 
organs on the upper surface of the gametophyte. It is interesting in 
this connection to note the scattered disposition of the antfuridia in the 
very young prothallus; for this is probably to be regarded as a primitive 
feature. An embryological comparison between the two forms is not 
possible, as the embryology of B, Lunaria is at present unknown. The 
young sporophyte of B, virginianum, in that it is attached to the upper 
surface of the prothallus, and has a completely developed and assimila- 
tory cotyledon, differs from the sporophyte of B, Lunaria, The young 
spore-plant also remains much longer attached to the gametophyte than 
is the case in the latter species. B, virginianum seems, of all the 
representatives of the genus in Canada at least, to be the most com- 
pletely adapted to modern conditions ; for it is everywhere abundant in 
rich woods, and always outnumbers the other species. 

The prothallus of Ophioglossum pedunculosum does not very closely 
resemble that of B, virginianum. The presence of a primary tubercle 
and the formation of green prothallial lobes are its characteristic 
features. It should be remembered, however, that within the single 
genus Lycopodium, L, annotinum resembles in its prothallus B, virgin- 
ianum and B, Lunaria, vvhilst L, cernuum and L, inundatum have a 
gametophyte like that of Ophioglossum pedunculosum. It is possible 
that a species of Botrychium may yet be found in which the prothallus 
is like that of Ophioglossum pedunculosum. The antheridia and anthero- 
zoids of the present species quite exactly resemble Mettenius' description 
of those of Ophioglossum pedunculosum. The archegonia correspond, 
too, in so far as the earlier description offers points of comparison. In 
the development of the embryo, the account of Mettenius is rather too 
meagre to allow of any exact inferences in regard to points of likeness 
in the successive phases of segmentation. The young sporophyte of 
Ophioglossum peduncidosum develops its cotyledon early, and the 
primary root is slow in pushing its way out, which exactly reverses the 
course of events in B, virginianum and probably also in B, Lunaria. 

Bower34 has recently fully discussed the relationships of the Ophio- 
glossacecB to the other groups of the Pteridophyta. He comes to the 
conclusion that the ventral fertile leaf-segment of the Ophioglossacece is 
the morphological equivalent of the single ventral sporangium of the 
homosporous Lycopodinece, and derives it from the former by a process 
of septation and branching. He also compares the two groups in 

34. Studien in the morpholog-y of spore^rodudng- members. Part a. O^io^lossacete, p. 56, et seq. 
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regard to the structure of the vegetative organs of the mature sporo- 
phyte, and finds that in this respect they also show a marked resem- 
blance to one another. Lastly, the organization of the gametophyte 
and the development of the sporophyte, are discussed in the same con- 
nection with a like conclusion. 

It is only necessary in considering the results of the present investi- 
gation, to examine the latter features. In regard to the structure of 
the prothalli, the two groups certainly do present marked likenesses ; e,g,y 
the gametophyte of OphioglossMn pedunculosum to those of Lycopodium 
4:ernuum and Z. inundatum, and the gametophytes of B, Lunaria and 
B, virginianum to that of Z. annotinum. It is quite possible, however, 
that the resemblance in these cases is due to a similarity in environment. 

The male organs of the two groups are in some important features 
quite different. The antheridium has a double outer wall in the 
OphioglossacecB and the antherzoids are spiral and multiciliate. In the 
homosporous Lycopodinece, the antheridium has a simple outer wall, and 
the antherozoids have the general configuration and the two cilia of the 
antherozoids of the Bryophyta. 

The archegonia of B. virginianum at least, resemble those of the 
FilicinecB, (excluding Isoetes, which probably does not belong here), in 
having a basal cell and a single binucleate canal-cell, or at most two 
neck canal-cells. On the other hand the Lycopodinece and Equisetacea 
are without the basal cell and have a decided tendency to increase the 
number of cervical canal-cells. Too much importance should not, how- 
ever, be attached to these structural features of the archegonia. 

The embryo of B, virginianum and apparently that also of 0, 
pedunculosum^ lacks the suspensor and primary sporophytic tubercle 
which are so characteristic of most of the isosporous LycopodinecB, and in 
these defects resembles Xhe Filicinece. So far as the facts in the case of 
B. virginianum go, it seems probable that the Ophioglossacece are much 
more closely allied to the eusporangiate Filicinece than to the isosporous 
Lycopodinece, although they may be possibly the nearest of the mega- 
phyllous Pteridophyta to that group. In all probability, the Ophioglos- 
sacece are more primitive than the Marattiacece which they in some 
respects resemble. 

As a result of the fuller knowledge in recent years of the segmenta- 
tation of the embryo of the Pteridophyta, it is scarcely possible to retain 
any longer the conception of octants propounded by Leitgeband others 
when the leptosporangiate/^^7/«W^ were practically the only ferns in which 
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anything of the embryology was known. I n the homosporous LycopodinecB 
the apex of the stem, the cotyledon, and the root, are all according to 
Treub's description, derived from the hypobasal half of the embryo. In 
Isoetes, echinospora, the same three organs, according to Campbell's 
account, originate from the epibasal octants, the foot being formed 
from all the hypobasal octants. No recent complete investigation 
of the embryology of the Selaginellece is' available, but the phases 
of development described by Pfeffer can only be^ harmonized' with the 
octant theory by something like a tour de force. In th^ EquisetacecB^ 
< according to Sadebeck, the shoot originates from the upper octants, and 
the root and foot from the lower octants, the primitive leaves being 
derived secondarily from the shoot meristem. The Ophioglossacece^ as 
represented by B, virginianum resemble embryologically Isoetes echino- 
spora. The segmentation of the Marattiacece alone, agrees fairly well 
with the stages of development found in the leptosporangiate Filicinece^ 
and it is not very difficult in this group to refer the organs to definite 
pairs of octants. But of all the eusporangiate forms, the Marattiace(B 
come closest to the leptosporangiates, and this probably is the explana- 
tion of their embryological agreement. 

If we are to accept the hypothesis that the eusporangiate Pteridophyta 
are primitive, and if we follow Bower in deriving their sporophytic 
phase from the progressive sterilization of the potential sporogenous 
tissue of intercalary sporogonium-like forms, the axis is certainly to be 
regarded as primitive, and the leaves and roots must be considered as 
secondary outgrowths from the axis ; either by eruption as Bower sur- 
mises, or by some other undiscovered process. According to this con- 
ception, foot and shoot are the primitive organs, and leaf and root are 
subsequently derived from the latter. This view of the matter har- 
monizes with what is known of the embryology of the lower eusporan- 
giates. In the highly specialized leptosporangiates on the other hand» 
a process of acceleration and rearrangement has been carried out and 
the organs appear precociously, in definite relation, to the earlier 
segmentations of the embryo. 

In conclusion, the writer wishes to express his special obligations to 
Professor G. L. Goodale of Harvard University for very kindly putting 
at his disposal the books of the Gray Herbarium. 
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EXPLANATION OF PLATES. 
Plate L 

Fig. I. — Youngest prothallium found, ar, antheridial ridge, x 8. 

Fig. 2. — An older stage in which the antheridial ridge has become more marked. 
X 16. 

Fig. 3. — A considerably older gametophyte on which is a developing embryo, em. 
The antheridial ridgie» ctr^ is particularly prominent. This prothallium is lithographed 
from a photomicrograph. x 7. 

Fig. 4. — A lobed prothallus from a photomicrograph, x 4. 

Fig. 5. — Front a photomicrograph ; represents a younger phase in which the root- 
hairs are abundant, x 8. 

Fig. 6. — A lobed prothallus lithographed from a photomicrograph, and bearing two 
embryos, em^ and em'^, x 4. 

Fig. 7. — A young sporophyte showing the first root, x 8. 

Fig. 8. — A young sporophyte showing two roots ; the cotyledon is still unex- 
panded. x 4. 

Fig. 9. — A young sporophyte with the primary root and the cotyledon, x i. 

Fig. 10. — A stouter sporophyte with three roots and the cotyledon, x %. 

Fig. II. — A lobed prothallus bearing two advanced sporophytes. x 1. 

• 

Fig. 12. — A prothallus bearing two further advanced sporophytes. x %, 

Fig. 13.— A bifurcated sporophyte still attached to its ^othallium. x 4. 

Fig. 14. — An eight year sporophyte still attached to its prothallium. x f/^. 

Fig. 15.— a cross-section of a prothallus showing the antheridial ridge, x ; the 
fungiferous cells, b ; and the uninfected cells, a. At y are the archegonia, and A, root- 
hairs. X 16. 

Fig. 16.— a long-section of the prothallus ; lettering the same as in the preceding 
figure, apy apical region, x 16. * 

Fig. 17.— Apical meristem. a, apical cell of prothallus. x 250. 

Fig. 18. — Showing the penetration of the fungus into the gametophyte. r, root- 
hair ; b and </, superficial cells, in which the cutinized sheaths have been produced ; 
Xy fungiferous cells ; y^ uninfected cells ; a, conidia. x 250. 

Fig. 19. — Fungiferous cells ; a, with purely filamentous mycelium ; b and r, mixture 
of filamentous and vesicular mycelium, x 600. 

Fig. 20. — Cell showing the formation of vesicles, /, as outgrowths from a 
hypha, h. x 1,000. 
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Plate II. 

Fig. 21. — Base of a broken root-hair; j, cutinized sheath ; by hypha of penetrating- 
fungus. X i,ooo. 

Fig. 22. — a, formation of conidium ; 3, ripe conidium ; r, germinating conidium. 
X i,ooo. 

Fig. 23. — Antheridial ridge showing three antheridia in different phases of develop- 
ment, fl*, fl*, and a'. X 250. 

Fig. 24. — An older antheridum. x 250. 

Fig. 25. — A still older phase in which the outer wall is undergoing division, x 250. 

Fig. 26. — Antheridial ridge showing the formation of paraphyses, /ar. x 90. 

Fig. 27. — Development of antherozoids ; a, young sperm-cells, x 500. h^ definite 
spermatic mother-cells ; r, a later phase of the same, the nucleus is beginning to 
become crescentic ; </, young antherozoids within the mother-cells ; ^, ripe antherozoid. 
In ^^, the protoplasmic vesicle is still retained ; in ^', it has disappeared, x 1,000. 

Fig. 28. — Matured antheridia showing the doubled outer wall ; within, the anthero- 
zoids are swimming in a gelatinous matrix. In (z, they are escaping, x 250. 

• 

Fig. 29. — First stage in formation of the archcgonium. x 250. 

Fig. 30. — A later phase showing formation of the basal cell, x 250. 

Fig. 31. — Anticlinal division of the cervical rudiment, x 250. 

Fig. 32. — Periclinal divisions of the cervical portion of the archegonium. x 250. 

Fig. ^^, — Nuclear division of the axial cell, x 250. 

Fig. 34. — The same completed. A paraphysis at a. x 250, 

Fig. 35. — Nuclear division of the cervical canal-eel x 250. 

Fig. 36. — The same completed, x 250. 

Fig. 37. — Ripe archegonium, showing the ventral canal-cell, x 250. 

Fig. 38. — Opened archegonium with penetrating antherozoid. x 500. 

Fig. 39. — Fertilized egg. x 250. 

Fig. 40. — The same older and larger, x 250. 

Fig. 41, — First division of the embryo, x 250. 

Fig. 42. — Formation of the median wall of the embryo, x 250. 

Fig. 43.— An older embryo in which anticlinal divisions are present in the upper 
octants. X 250. 

Fig. 44.— Another embryo of the same age, with oblique walls, x 250. 

Fig. 45.— The same age as the foregoing, showing irregular segmentation, x 250. 

Fig. 46. — A more advanced phase showing periclinal activity in the upper cells of 
the young embryo at a ; ^ is the foot region. x 250. 
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Plate III. 

Fig. 47. —An older embryo ; y^ the root ; jt, the shoot ; /, foot ; a, initial cell of 
shoot ; b^ initial cell of root, x 250. 

Fig. 48.— a younger, but larger embryo than the foregoing, with the same lettering. 
X 250. 

Fig. 49. — An advanced embryo ; r, root ; r, cotyledon ; j, shoot ; /, foot, x 160. 

Fig. 50.— From a photomicrograph. Lettering as before; cal^ calyptra. This 
embryo is considerably older than the foregoing, x 50. 

Fig. 51. — Part of a prothallium containing tracheides ; a, decayed spot where an 
embryo has probably disappeared ; /, tracheides. x 250. 

Fig. 52. — Apical region of the shoot in vertical section ; a, the initial cell, x 250. 

Fig. 53. — The same, in horizontal section ; a, the apical cell, x 250. 

Fig. 54. — Longitudinal section of the apex of the cotyledon ; a, apical cell, x 250. 

Fig. 55. — Apical region of the primary root ; a, apical cell, x 250. 

Fig. 56. — Tranverse section of the same ; a, apical cell, x 250. 

Fig. 57. Transverse section of two united embryos, a and h. a* is second root of 
a ; a', cotyledon of a ; x, central cylinder of a ; 3*, second root of b ; ^', cotyledon of 
b ; yy central cylinder of ^. x 50. (From a photomicrograph). 

Fig. 58. — The same, a section through a lower region. Lettering as in the pre- 
vious figure, a*, first root of a ; ^*, first root of ^. x 50. (From a photomicrograph.) 

Fig. 59. — Section through the foot-region of the same embryos. Lettering as 
before, x 50. (From a photomicrograph.) 

Fig. 60. — Transverse section of a diarchous primary root : a, endodermis ; x 
xylem ; y^ phloem ; b, parenchyma, x 250. 

Plate IV. 

Fig. 61. — Transverse section of the young stem, above the exit of the cotyledonary 
trace: cot. cotyledonarj* trace; r.r., central cylinder; w, medulla, x 50. (From a 
photomicrograph). 

Fig. 62. — The same, more highly magnified, x 160. (From a photomicrograph). 

Fig. 63. — Part of the central cylinder of the foregoing, more highly magnified ; en^ 
endodermis ; yy phloem ; x, xylem ; camby cambium \ s. /., sieve-tube ; w, meduUa* 
X 220. (From a photomicograph). 

Fig. 64. — Part of central cylinder of quite a young plant ; ^//, endodermis ; ph^ 
phloem ; caniby cambium ; .r, xylem ; m.r. medullary ray. 

Fig. 65. — Longitudinal section of an attached sporophyte ; r, primary root ; x, 
remains of cotyledon ; /* and /•'*, developing leaves, x 20. (From a photomicrograph). 
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Fig. 66. — The base of the cotyledon from the preceding, more hig-hly magnified^ 
showing- the formation of abciss-periderm at y. x i6o. (From a photomicrograph). 

Fig. 67. — Lamina of an attached sporophyte, eight years old, showing the fertile 
segment,/, j., and sterile segment, i. s, x 8. 

Fig. 68. — Longitudinal section of an attached young sporophyte ; P, cotyledon ; 
/* and /', developing leaves ; r, primary root ; x and^, endophytic fungus of the sporo- 
phyte. X 20. (From a photomicrograph). 

Fig. 69. — Cells of the primary root, containing the fungus of the sporophyte. 
X 420. 

Fig. 70. — Transverse section of a prothallus : ar, antheridial ridge ; em, an embryo. 
X 20. (From a photomicrograph). 
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THE PICTS. 

By Rev. Neil MacNish, B.D., LL.D. 

(Read loth April, 1897). 

The question, Who the Picts were, and what the language was which 
they spoke, still continues to evoke attentive interest. Mr. Nicholson, 
Bodley's Librarian in the University of Oxford, published about a year 
ago, a little book to which he has given the designation : " The Vernac- 
ular Inscriptions of the Ancient Kingdom of Albah.*' His aim is to 
prove, and he has been very successful in establishing his contention, 
that the Pictish Inscriptions which he has examined and deciphered, 
indicate that Gaelic was the language of the Picts. He is correct in 
stating that three theories have been held with regard to the language 
of the Picts. It has been maintained that that language is closely akin 
to Irish and Scottish Gaelic It has also been contended that it has a 
strange resemblance to the Cymric branches of the Celtic language. 
Further, there are those who are of the opinion that the language of the 
Picts is neither Celtic nor even Aryan, but that it has a strong likeness 
to the language of the Basques. It is unfortunate that no literary 
remains of any description have come down to our time from the period 
in the history of the Picts which preceded their union with the Scots in 
844, to form henceforth one kingdom. It is with the sculptured stones 
of the Picts that Mr. Nicholson concerns himself. He avers that there 
are eighteen Inscriptions, that they are all cut on stones, that several of 
them are now in the National Museum of Antiquities, Edinburgh, and 
that with three exceptions they are written in Ogam letters. Professor 
Rhys of Oxford, who has devoted great pains on the decipherments of 
Pictish Inscriptions, advances the conjecture that the Ogam characters 
were invented by a " Goidelic native of Siluria or Demetia, who having 
acquired a knowledge of the Roman alphabet and some practice in a 
simple system of scoring numbers, elaborated the latter into an alphabet 
of his own, fitted for cutting on stone and wood." The Ogam alphabet 
is confined to the British Isles. No Ogam Inscriptions are found else- 
where. Numerous Inscriptions in that character have been discovered in 
Ireland, in portions of Scotland, including the Shetland and Orkney 
Isles, in the Isle of Man, in Wales and in England. In the Book of 
9 
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Ballymote, which was compiled towards the close of the fourteenth 
century, and which is now in the Library of the Royal Irish Academy, 
there is a special tract wherein the difiFerent styles of Ogamic writing 
and the value of the letters are explained. Whether Mr. Nicholson 
received any material assistance from the tract in the Book of Ballymote 
in his laudable determination to interpret the Pictish inscriptions or not, 
it is quite manifest that he has brought great ability and acumen and 
industry to bear in the interpretation of those strange Inscriptions. He 
has constructed an alphabet in Ogam characters, consisting as it does of 
''strokes — almost exclusively straight strokes — written in a linecommonly 
called the stem-line, which is normally straight." Mr, Nicholson is well 
aware that, as he has not inserted in his book a photograph of every 
Inscription to which he refers, or of which he gives an interpretation, he 
cannot expect as ready an appreciation of his labours and as extensive an 
acquiescence in his deductions on the part of competent scholars, as would 
undoubtedly be the case, were every intelligent reader of his book 
enabled to compare for himself the Ogam Inscriptions with the explana- 
tion of them which he has been 3uccessful in discovering and which he 
accordingly communicates. He assigns certain reasons which have 
prevented him from publishing photographs and fac-similes of the 
Inscriptions which he has undertaken to decipher and explain. It is 
evident that Professor Rhys, whose scholarship is well-known, is in 
active sympathy with Mr. Nicholson in a common desire to shed all the 
light that may be possible for them, on these curious Ogam Inscriptions 
that connect us in a certain sense with a past which, however interesting 
it may be for many reasons, has few trustworthy records whereby an 
. acquaintance with its peoples and doings and political circumstances can 
be obtained by us. It does great credit to Mr. Nicholson that he has 
studied carefully the best authorities that are available for understand- 
ing the few specimens of early Celtic literature which have been trans- 
mitted to us from the early centuries of the Christian era. He has made 
himself familiar with Zeuss' Grammatica Celtica and with the Goidelica 
and other books which Whitely Stokes has edited. There is no 
exaggeration in the praise which Ebel, the editor of the second edition 
of the Grammatica Celtica bestows on those two great Celtic scholars : 
" Post ipsum conditorem ac parentem grammaticie Celticai haud facile 
quisquam invenietur, qui melius meritus sit de omnibus hujus doctrinai 
partibus quam Whitleius Stokes." Mr. Nicholson has conclusively 
shown that the language of these Pictish Inscriptions is Gaelic, and that 
so far as the argument which is thus available is concerned, it goes to 
uphold the theory that the Picts were Gaels, and that their language 
was Gaelic. He does not overstate the value of his interpretation of the 
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Pictish Inscriptions when he remarks : " But that the language of those 
inscriptions is simply old Gaelic is a fact which will not henceforth be 
doubted by any Keltic scholar who reads this book," etc. 

It has been wisely asserted, that " it is a long time ago since the first 
Celts crossed the sea to settle in Britain. Nobody knows how long, and 
the guesses which have been made as to the date are hardly worth 
recording. And when they did come, the immigration was not all over 
in one year or even in one century. The Goidels were undoubtedly the 
first Celts to come to Britain, as their geographical position to the west 
and north of the others would indicate, as well as the fact that no trace 
of them on the Continent can now be identified. They had probably 
been here for centuries when the Brythons or Gauls came and drove them 
westward. The Goidels had done the same with another people, for 
when they came, they did not find the country without inhabitants. 
Thus we get at least three peoples to deal with — two Celtic and one 
pre-Celtic." 

In his Life of Agricola, Tacitus thus writes ; " Namque rutila; Cale- 
doniam habitantium comae. . . . Silurum colorati vultus, et torti 
plerumque crines, ct posita contra Hispania, Iberos veteres trajecisse 
easque sedes occupasse, fidem faciunt." Isaac Taylor has the authority 
of Tacitus on his side when, in his Origin of the Aryans, he thus writes, 
(p. 76) : "There can be little doubt that the Iberian race was dark in 
complexion, with black hair and eyes. As to the Celtic race, it is almost 
certain that they were fair with red or yello>v hair and blue or blue-grey 
eyes. The Iberians were plainly the primitive inhabitants of Britain. 
The Celts were later invaders who were not only a more powerful race 
but possessed a higher civilization. The Iberians extended over the 
whole Spanish peninsula as well as over the coasts and islands of the 
Mediterranean. The Celts when they invaded Britain, found the 
country in possession of the Silurian race whose descendants can be 
traced to Denbighshire and Kerry." 

The account which Bede gives in his Ecclesiastical History of the 
Inhabitants of Great Britain and Ireland, possesses a peculiar importance. 
" This island at present contains four nations — the English, Britons, 
Picts and Latins. At first this island had no other inhabitants but the 
Britons. The nation of the Picts from Scythia arrived in the northern 
coasts of Ireland, and desired to have a place granted them in which they 
might settle. Acting on the advice of the Scots who occupied Ireland, 
the Picts sailed over to Britain and began to inhabit the northern part^ 
thereof. In process of time Britain, besides the Britons and the Picts, 
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received a third nation, the Scots, who migrating from Ireland under their 
leader Reuda . . . secured to themselves those settlements among 
the Picts which they still possess. From the name of their commander 
they are to this day called Dalreudius, for in their language Dal signifies 
a part." It is added in a footnote : " Hence Dalrieta or Dalreuda may 
be explained Dal-Ri-Eta, the portion of Reuda or Rieta; i,e., King Eta." 

In his De Bello Gallico, L. 5, Casar thus writes : " Omnes vero se 
Britanni vitro inficiunt quod caeruleum efficit colorem atque hoc horri- 
diore in pugna aspectu." We may infer on the authority of Caesar that 
the inhabitants of Britain in his time painted themselves with a dye that 
they extracted from woad. The designation Picti or painted men, would 
thus be applicable to all the tribes of Britain of whom Caesar had any 
knowledge. It was about the year 360 A.D., that those who were 
subsequently known as the Picts of Scotland received the distinctive 
appellation of Picts to distinguish them from the Scoti or Scotti. In his 
Dissertation oii the Poems of Ossian, MacPherson contends that it is 
absurd to suppose, that the name of Picts was given by the Romans to 
the Caledonians, who possessed the east coast of Scotland, from their 
painting their bodies. According to MacPherson, " Britons who fled 
northward from the tyranny of the Romans, introduced painting among 
the Picts. Owing to that circumstance, it has been held that the Picts 
were thus designated for the purpose of distinguishing them from the 
Scots who never had that art among them, as well as from the Britons, 
who discontinued it after the Roman conquest." The Picts called them- 
selves Cruithne. Their original settlements appear to have been in the 
Orkneys, the north of Scotland, and the north coast of Ireland or the 
modern counties of Antrim and Down. A certain writer aflfirms that the 
Scots came originally to Ireland, one of whose names from the sixth to 
the thirteenth century was Scotia. It was called Scotia Major, after part 
of northern Britain had acquired in the eleventh century the same name. 
The transfer of the name Scotia to what is now known as Scotland was 
ultimately due to the rise and progress of the tribe called Dalriad, which 
migrated from Dalriada in the north of Antrim to Argyll and the isles 
in the beginning of the sixth century. A difference of opinion obtains 
as to whether the habit of painting their bodies prevailed among the 
Scoti of Ireland as well as among the Picts of Scotland. Cruithne or 
Cruithing involves the root Cruth which signifies form. Cruithneachd, 
the Gaelic word for wheat can easily be regarded as compounded of 
Cruth form and sneachd snow» the word thus signifying etymologically 
the form or appearance of snow, out of regard, doubtless, to the whiteness 
of the flour which is extracted from wheat. Professor Rhys, with 
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apparent correctness, derives Cruithing and Prydd from Cruth and Pryd 
respectively, which mean form, and as Duald MacFirbis believes, " a 
people who painted the forms (Crotha) of beasts, birds and fishes on 
their faces, and not on their faces only, but on the whole of the body." 

Scoti was supposed to be identical with Scuit or sguit, a wanderer, 
and therefore to indicate the erratic life or nomadic life which the Scots 
pursued. An ingenious etymology has recently been advanced which 
finds the true explanation of Scoti in the Welsh word ysgwthr, a cutting 
or carving, and ysgythru, to cut or prune. Examples occur, it is main- 
tained, where the Welsh word means to dye or to paint. If that 
derivation be adopted, the term Scoti or Scotti would mean painted 
men, or at least, those who were cut or scarred. The Scoti were largely 
confined to Antrim and Down in the north of Ireland. The Scoti crossed 
over from that portion of Ireland, and founded in Argyllshire the 
Kingdom of Dalriada, Dal Riada, or Righ Fhada. Fergus, the son of 
Ere, with two of his brothers, led the colony of the Dalriads into Argyl- 
shire and founded the Scottish monarchy there in 503 A. D. His 
successor was his son, Domangart, who was followed by his son Comgal, 
the father of Conal that gave the Island of lona to St. Columba. The 
Scoti in Dalriada were separated from the northern Picts by Drumalban, 
the Dorsum Britanniae. The southern Picts occupied the eastern portion 
of Scotland from the Firth of Forth towards Aberdeen and the Gram- 
pians. The inference can be drawn from the Anglo-Saxon Chronicle 
that the Picts were warlike and powerful. " In 443 A.D., the Britons sent 
over the sea to Rome and begged for help against the Picts. In 449 
A.D., Vortigern,king of the Britons, gave land to Hengist and Horsa on 
condition that they should fight against the Picts. In 565 A.D., Columba, 
a mass priest, came to the Picts and converted them to the faith of 
Christ. They are dwellers by the northern mountains. And their king 
gave him the island which is called li. In 681 Tumbert was consecrated 
Bishop of Hexham and Trumwine of the Picts ; for at that time they 
were subject to this country." Columba, himself a descendant of Niall 
of the nine hostages, was nearly related to the royal family of the 
Scoti of Dalriada, and was instrumental in placing -^dan, the great- 
grandson of Fergus Mac Ere, on the throne. These statements are 
made by Bede in his Ecclesiastical History regarding St. Columba : " In 
565, Columba came into Britain to preach the word of God to the 
provinces of the northern Picts, who are separated from the southern 
parts by steep and rugged mountains. The southern Picts, who dwell 
on this side of those mountains, had long before embraced the truth by 
the preaching of Ninias. Columba came into Britain in the ninth year 
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of the rei^n of Bridius, who was the son af Meilochon and the powerful 
king of the Pictish nation, and he converted that nation to the faith of 
Christ by his preaching and example ; whereupon he also received of them 
the aforesaid island for a monastery. Now, Columba was the first 
teacher of Christianity to the Picts beyond the mountains northward 
and the founder of the monastery in the island Hii which was for a long 
time much honoured by many tribes of the Scots and Picts." It is said 
that the dominion of Brude or Bridus extended from the Forth to the 
extremity of Caithness and th6 Orkneys. Brude died in 586, having 
reigned thirty-eight years. His successor Garnard and all the following 
kings of the Picts were Christians. Columba founded many monasteries 
in Ireland. He was the teacher of the British Scots and the apostle of 
the northern Picts. He became the chief ruler both of the Scottish 
and Pictish church and at the same time exercised great authority in 
Ireland. 

The Book of Deer possesses a unique importance in Gaelic literature. 
It was discovered and secured by Bishop Moore of Norwich, whose 
library was presented to the University of Cambridge some hundred and 
fifty years ago. The Librarian of that University found it in the library, 
and through him it was brought to the knowledge of the literary world. 
In addition to its other contents, it has an account of the foundation of 
the old monastery of Deer. An edition of the Gaelic portions at least of 
the book has been published by the Spalding Club, under the able 
supervision of Dr. John Stuart. Whitley Stokes, in his Goidelica, gives 
a translation of the six Gaelic entries in the book, believing as he does 
that the philological value of the book lies in the Gaelic portions of it. 
The first sentence of the entry that narrates how the monastery was 
founded, is to this effect : *' Columcille agus Drostan mac cosgreg adalta 
tangator ahi marroalsegdia doibh gonic abbordoboir agus bede Cruthnec, 
robo mormaer buchan araginn agus efse rothidnaig doibh ingattirap^ 
sain insaere gobraith o mormaer agus o thosec," />., Columcille and 
Drostan, son of Cosgrach, his pupil, came from Hi (lona) as God had 
shown to them, to Aberdeen ; and Bede, the Pict, was grand steward 
(or Mormaor) of Buchan before them, and it was he that gave them that 
town in freedom for ever from Mormaor and toiseach." 

The Gaelic which the Book of Deer contains is unmistakably the 
Gaelic of the Highlands of Scotland. It is difficult to determine with 
accuracy where the book in question was written. At any rate, whether 
it was written in the ninth century or not later than the twelfth century, 
it must be regarded as setting forth the tradition in reference to the 
founding of the monastery of Deer. In his elaborate work, Celtic 
Scotlaftdy Skene traces the gradual growth and subsequent power and 
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importance, of these ofRcials who are mentioned under the appellation of 
Mormaor or grand steward and toiseach or chieftain. No valid reason 
is available to dispute the accuracy and consequent reliability of the 
tradition that St. Columba and Drostan founded the monastery of Deer 
in the manner which is detailed in the book. The language, though 
partaking of the peculiarities which attach to all the oldest specimens 
of Gaelic that are extant, is purely Gaelic, and, as the book purports to 
give and reproduce the very words of Columba, cg.y " Rolaboir Colum- 
cille bedear ainm o huun imace," the inference is plausible enough that 
Gaelic was the language which Bede, the Pict, and the Picts spoke who 
resided in that part of Scotland, and with whom, in virtue of his position 
as Marmaor, he had intimate relationship. Cruithne, the ordinary term 
which was applied to the Picts in the sixth and subsequent centuries, 
is in the Book of Deer applied to Bede, the Mormaor, who made a 
present of the town to Columba. The fact that certain proper names 
occur in the Gaelic portions of the book, which are not known otherwise 
in Gaelic nomenclature, does not invalidate the argument which can be 
deduced in favour of the contention, that the language of the northern 
Picts, who were contemporary with St. Columba, was Gaelic, identical 
with the language which the Gaels of Scotland have always spoken. 
Than Skene, the talented and painstaking author of Celtic Scotland, no 
one can speak with greater authority in connection with all questions 
affecting the Picts and Scots. His emphatic language is : " We cannot 
point to any spoken language in the island which can be held to repre- 
sent Pictish as a distinctive dialect. The Cruithnigh to the beginning 
of the seventh century, formed with the Picts of Scotland, one nation. 
During the whole of their separate existence, the Irish annals do not 
contain a hint that they spoke a language different from the rest of 
Ireland." 

It is unnecessary to follow the political fortunes of the Dalriads and 
the Picts, until they were united to form one kingdom under Kenneth 
MacAlpine in 844. It has been reasonably held, that the union of the 
Picts and Scots under one sovereign formed an important era in the 
history of Scotland. The whole of Scotland, north of the Firths of Forth 
and Clyde, was welded into one kingdom which was never afterwards 
broken up into separate principalities. The life of the Scottish court 
flowed on amid many diversities of fortune, and Gaelic continued to be 
the language of the court until the reign of Malcolm Canmore, who mar- 
ried the Anglo-Saxon Princess Margaret in 1070, and transferred the 
court and capital from Scone to Dunfermline, thereby terminating the 
honourable position which the Gaelic language hitherto possessed as the 
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language of the kings and queens of Scotland. Malcolm had little or 
no education. He acted as interpreter between Queen Margaret and 
his Gaelic subjects, seeing that he was able to converse with equal 
facility in English and in Gaelic. It is with some Gaelic elements of 
sadness to be admitted, that the reign of Malcolm was in reality the 
commencement of a revolution in the language and people as well as in 
the laws and manners of northern Britain. The Albanic Duan is an 
important relic of Gaelic literature. It is to be found in the Chronicles 
of the Picts and Scots. It is supposed to have been taken from the 
MacFirbes MS. in the Royal Irish Academy. It is said to have been 
sung by the Gaelic bard of the royal house at the coronation of Malcolm 
Canmore. It narrates in detail the names of those who preceded 
Malcolm in the kingly office in Albion. It is the oldest and most 
authentic record of the Scottish kings. Its Gaelic is very similar to that 
of the Book of Deer. This reference to the Cruithne occurs in it : 

Cruithnig"h ros gabhsad iarrtam, 
Tar ttiachtain a h-Erean mhuigli. 
X rigfh tri Hchid righ ran. 
Gabhsad diobh an Cruithean chlar. 

The Cruithne took it (i.e. the land of Alban) after that 
On comings out of Erin of the plain. 
Seventy noble king's of them 
Took the Cruithnean plaid. 

May not the consideration that the Albanic Duan, setting forth as it 
does the genealogy and names of the kings of Scotland, is written in 
Gaelic, lead of itself to the strong presumption that all the kings, whose 
names and lineage are mentioned spoke Gaelic, and that Gaelic was the 
language of their court and people down to the time of Malcolm 
Canmore ? 

Pictish words survive, that reveal their Gaelic lineage at a glance. 
Much used to be made of Peanfahel which Bede mentions as being the 
name of Abercurnig (Abercorn), in the Pictish language. 

Peanfahel can readily take on a Gaelic garb, and appear as Ceann & 
bhalla or the head of the wall. P and c are convertible letters in Gaelic, 
and so are b and f ; and such being the case, there is no reason what- 
ever for hesitating to regard Peanfahel as a purely Gaelic word. Such 
Pictish words as Bede, Bred, Brude, Canaul, Cartit, Cruithneach, Ceann- 
aleph, indicate a very close affinity, if not an absolute identity, with the 
normal Gaelic of Albion. Ceannfota is Ceannfada or long head ; Cin- 
noch cinic, is Cinneach tribe or nation : Donnel DomhnuU is Donald ; 
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Domelch Domnach is Domhnach, Sunday ; Elfin is Alpin Alp fhonn, 
the country of the hills ; Fingean appears, in MacKinnon, MacFhin- 
gein. Flocaid, Fodla, Atholl, Atth Fodhla, the ford of Fodhla ; 
Fodhla was an ancient name of Ireland. Loc is laoch, a hero; Mailcun 
is Maoilchon, the servant of Conn ; Nectan appears, in MacNaughton ; 
Onnist and Unnist appear in Aonghas, Angus ; Scolofthe appears in 
Sgalag, a farm-servant. Salen is to be found in Salen, a topogra- 
phical word in the Inland of Mull, Argyllshire, which means Sail fhonn, 
or the land or place of the salt water. Uven seems to find its counter- 
part or equivalent in Eoghann, the Gaelic word for Hugh or Evan. 
Were it possible to discover many more words of an unmistakably 
Pictish character, it may, with no small assurance, be presumed that 
they would reveal a much closer similarity to Gaelic than to Welsh, or 
to any other language whatsoever. Who, then, were the Picts, and 
what was the language which they spoke ? They belonged undoubtedly 
to the Gaels or Goidels, who were the first among the Celts to come 
from the Continent of Europe into what is now known as Great Britain 
and Ireland. There is no evidence that is worthy of any serious con- 
sideration, to prove, that they belonged to a later invasion, and that 
their appearance in Albion is to be traced to a much later date than 
that of the Gaels and Cymru. Rather it is to be asserted with no 
feeble certainty, that the Picts of Scotland are to be regarded as the 
descendants and representatives of the earliest Gaels who entered 
Albion and who absorbed or incorporated with themselves whatever 
people, if any, whether Iberian or otherwise, who preceded them in the 
occupation of Albion during the infantile days of human immigration. 
The brave Caledonians who, under the leadership of Galgacus, fought 
against the Romans under Agricola, might with abundant propriety 
have borne the designation Picts as well as Caledonians. No better 
etymology can be advanced for Caledonia than Dun nan Gaidheal, or 
the hill or fortification of the Gaels, a name which is perpetuated in 
Dunkeld. Scholars from whom better things might, in all reasonable- 
ness be expected, have allowed themselves to be confused and led astray 
by separate names, by means of which, whether with or without reason, 
a people that was virtually one and the same amid all political vicissi- 
tudes, came to be described and recognized at various stages in its history. 
It is difficult at this distance of time to realize how in the far off days, 
what are now known as Scotland and Ireland, were peopled by Gaels, 
who owned the same lineage and who spoke an identical language, and 
between whom there was a constant inter-communion, as if in very 
truth they lived in one and the same country. All the evidence that is 
available, and that can be adduced, goes to prove that the Picts were 
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Gaels — Gaels in language, Gaels in character, and Gaels in their rightful 
determination to regard Albion as their ancestral home, and to act on 
the belief, when they fought and put forth their prowess in the strife of 
arms, that they were in very truth fighting pro aris et focis. Mr. 
Nicholson, by his indefatigable labours and by his wonderful success in 
interpreting the Ogam Inscriptions which are to be found, so far as 
Scotland is concerned, in localities where the Picts are known to have 
had their homes in the days of old, has done much^and very much, for 
which he is entitled to receive the gratitude of Gaels everywhere — to 
furnish corroborative evidence of a very rare and cogent character that 
the Picts were Gaels, that Albion was the country of their ancestors, 
that their language and traditions were purely Gaelic, and that their 
position among the historical peoples of Great Britain and Ireland, is 
very honourable, by reason of its very antiquity, is illustrious owing to 
their being the descendants of the earliest Gaelic occupants of those 
countries, and is henceforth to be acknowledged as the position of a 
people that was Gaelic in language, in traditions, in country, and in 
everything that is characteristic of the Scottish Gael of several centuries 
ago. 
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THE FUNCTION OF INDIRECT VISION AND THE USE 
OF COLOURED AND SMOKED EYE GLASSES. 

By a. Kirschmann, Ph.D. 

(Read April 24th, 18^7), 

The proposition that the sensibility of the retina decreases from the 
fovea centralis toward the periphery is still seen now and then in text 
books on Physiological Optics. This statement shows not only a care- 
less misrepresentation of facts which can be observed in our daily 
experience, and an entire lack of understanding of 'the extremely 
elaborate adaptation of this sense organ to the difficult function which it 
has to perform, but it also involves a logical error, for those who make 
such a statement either do not see that the retina has different func- 
tions to accomplish, thus requiring a special sensibility in each of these 
functions, or they assume that if the peripheral retina is less sensitive 
for one quality of the impressions it must be less sensitive for all. 
They also seem to assume that the conditions which prevail on the 
eccentric retina are of the nature of an imperfection, or a less complete 
development. 

The negligent way in which indirect vision has hitherto been treated, 
even in the most celebrated works on Physiological and Psychological 
Optics, has borne evil fruit of which I may here give a simple example. 
In Germany they are about to replace the customary German type with 
the Roman, on the ground that the latter has simpler forms and can 
therefore be more easily distinguished. This contention contains the 
silent assumption that all reading is done by means of direct vision, 
that is, that all single letters are successively projected on the fovea 
centralis. This, however, is not at all the case, for we do not let the 
fixation point wander from letter to letter as a child does in its first 
reader, but the fixation point jumps from word to word, fixing in each 
a letter at random and seeing all others indirectly. (This circumstance 
accounts also for the fact that we overlook mistakes in printing so 
easily, especially when the subject matter is familiar to us). Thus we 
see that reading does not require direct vision only, but it depends even 
for the greater part on indirect vision. In fact, with indirect vision 
alone with a little practice we could manage to read tolerably well, but 
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with direct vision alone the reading could never exceed a slow spelling 
of the letters. Hence, if we speak of the use of certain kinds of type we 
have to ask not only which forms are the most easily recognized when 
viewed directly, but we have also to examine at what distance from the 
fixation point they can be recognised. Some rough trials which I 
made some time ago showed that the Roman capitals with their 
marked simple geometrical configuration are decidely superior to the 
peculiarly shaped German capitals. But, on the other hand, the small 
German letters, although they are more complicated in their forms, 
seem to be, on account of their marked prominences, and their cornered 
appendices above and below the line, superior to the Roman letters. 
The latter are too much rounded and at a short distance from the 
centre nearly all look alike. Further, in the German letters, the 
different forms of " s " at the end and at the beginning of root syllables 
and special combinations for *' st " and " sz " give greater variability. 
It seems to me also, that the repetition of forms in the small Roman 
letters is too great, " b," " d,*' " p " and " q " are exactly the same form 
placed in the four quadrants of rectangular co-ordinates, in a plane. 

The above misrepresentations concerning the function of indirect 
vision have their origin with those Scientists, who in trying to make 
the results of Science digestible to the public, are inclined to state 
everything as "explained." As a consequence of this, things 
which are not understood are very often said to be imperfect. 
Such has certainly been the case when the " imperfection " and 
" inferior development " of the eccentric retina are spoken of. 
Some even go so far as to say that the peripheral retina is unde- 
veloped because of a lack of exercise of its activities. Those holding 
this view do not see that it is very questionable whether an eye 
whose retina had not the difference between direct and indirect vision 
would be more serviceable than one which had these differences. I 
think such an eye would be a very imperfect sense organ, and this is in 
accordance with the general principle which is observed everywhere in 
nature — viz : The higher an organism is developed the more the 
qualitative division of labour is applied in its constituents. In certain 
cases we seem to find a deviation from" this principle in higher organisms, 
for example, in the fact that we have two eyes ; but a closer examination 
will show that this same principle is fundamental in these cases also. 
Binocular vision is not for the purpose of securing twice as much light 
intensity as one eye could give. This is clearly proven by Fechner's 
paradox experiment, which shows that when one eye sees the full light, 
the intensity of the sensation is diminished when a certain amount is 
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added from the other eye. Further, the function of Binocular vision is 
not especially to increase the vision field ; it is rather for the purpose of 
seeing objects from two different standpoints. 

The principle of the qualitative division of labour is, however, directly 
demanded by the general constitution of consciousness. The facts of 
consciousness at any time are not all equally prominent, for while all 
sensations present are perceived^ only a very limited number are 
appercetved, that is, but few are in the " gravitation point " of our 
attention. Since sensations of sight play the foremost rdle in the 
presentational side of mental life it is almost imperative that the 
manifoldness of light impressions given at any moment should conform 
to this general constitution. We might, therefore, assume a priori that 
a highly developed visual organ cannot have an arrangement of its 
elements like the facetted eyes of the insects (which are a striking case 
of quantitative division of labour), but rather an arrangement in which 
each element is to perform its functions in a way different from the 
other elements. We may then expect that the central part of the retina 
will be superior to the peripheral regions in some respects and inferior 
in others. 

Our sense of sight has to apprehend brightness, (light intensity), 
colour quality, space configuration (shape and size), and changes of the 
latter, />., movement. It is well known that eccentric is far inferior to 
central vision in the distinction of discrete points and the perception of 
spacial forms, and also it is known that the manifoldness of colour 
qualities gradually decreases with the approach to the periphery until a 
zone is reached in which no colours are perceived at all. It must be 
noticed, on the other hand, that in the detection of movement, indirect 
is far superior to direct vision. This is the reason that moving objects 
so easily draw our attention, even when the objects are small and the 
movement slow. The most striking case of the superiority of indirect 
vision, however, is found in its greater sensitiveness to light intensity. 
In this case indirect vision is physically at a certain disadvantage as 
compared with direct vision. If we have a number of lights of equal 
brightness at equal distance from the eye, but in different parts of the 
vision field, the retina images of them will not be of equal brightness, 
but will be brighter the nearer they are to the fovea centralis, for the 
light which becomes effective in each case is a pencil of rays whose 
angular value is measured by the projection of the pupil on the plane 
which is normal to the incidence, in other words the intensity of the 
retinal image is proportional to the cosine of the angle of incidence. The 
more oblique these cones stand in relation to the pupil the less light 
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they represent. Thus we see that physically considered the eccentric 
retina receives less light than the central part, and yet we do not notice 
anything of this deficiency. If we look at a uniformly illuminated 
surface it does not appear to us as it should according to the optical 
nature of the retinal image, that is, darker at the edges and brighter in 
the centre, but it appears uniformly bright. On closer examination it 
has been shown that the light intensity becomes even a trifle greater 
toward the periphery. Thus the eccentric retina, as compared with the 
centre, seems to have a greater sensitiveness to light, which not oiily 
makes up for the physical decrease in the brightness of the retinal 
image, but even over-compensates the latter a little. This over- 
compensation has been experimentally ascertained by myself for 
ordinary conditions of illumination,* and in the case of adaptation for 
the dark by Dr. A. E. Fick.f Now this over-compensation is by no 
means an accidental affair, as its hioh proportionate value proves, it 
certainly serves a certain purpose. Our eye is not only a most 
accurate optical apparatus, but it is also a motory mechanism of the 
highest precision. Motion is of the very nature of the eye, and the 
qualitative division of labour of the different parts of the retina, to 
which corresponds the gradual differentiation of indirect vision from the 
fixation point outwards, seems to be established chiefly with regard to 
these motor functions. As a rule we pay attention to that part of the 
vision field whose image is projected on the fovea centralis and its 
immediate surroundings. To this fact Wundt has given the name 
"coincidence of apperception and fixation." This rule, however, is 
transgressed in every case in which we give our attention to a point in 
indirect vision, or, in other words, whenever we change the direction 
of our attention. Whenever a change of light intensity or of space 
configuration occurs in indirect vision there is a tendency to bring the 
new impression into the fixation point. This function of the visual 
organ will be more perfectly carried out the more prompt the peripheral 
regions of the retina react. Thus the greater sensitiveness of indirect 
vision will not only foster the eflficiency of the motory mechanism of 
the eye, but it will, so to say, condition it. It is, therefore, the greater 
sensitiveness of the eccentric regions of the retina for light intensity 
and movements, which makes the eye respond so readily to even the 
slightest changes in configuration or brightness occurring in eccentric 
parts of the vision field. 

We, therefore, recognize on the one hand, the superiority of the 

'Kirschmann — Die Helligkeits Empfindung in Indirccten — Sehen. Philoiiophische Studien. Vol. V., p. 
4i7ff. 

t A. E. Pick— Studien ubcr Licht und Farben Empfindungcn. Pfluger's Archiv. Vol. 43, p. 441^* 
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central retina for the perception of forms and colours, and on the other 
the superiority of the eccentric retina in sensitiveness to light and to 
changes in space. These supplement each other to make the eye what 
it is, and injury to either is equally harmful to the efficiency of the 
sense of sight. The peripheral retina must be more sensitive to light, 
and if we prevent it from exercising this function we will injure the 
motory mechanism in the most vital way. Such injuries will be induced 
by all those artificial optical arrangements which give advantages of 
any kind to direct vision at the expense of the light intensity offered to 
indirect vision. All kinds of smoked and blue or otherwise coloured 
glasses which absorb the rays destined for direct and indirect vision in 
unequal ratio, must be classed as harmful arrangements of this character 
This is especially the case with concave glasses which are smoked or 
coloured throughout. The rays which are transmitted through the 
centre of these glasses to the central regions of the retina suffer less 
absorption than those rays which, coming from the side, have to pass 
through a considerably greater extent of absorbing medium. The 
indirect vision in this case, is, therefore, at a disadvantage, and its 
movement-inducing function will be greatly damaged, for the peripheral 
parts do not get the necessary amount of light to give the characteristic 
impulses for directing the eye towards the objects concerned. There- 
fore concave glasses which are coloured throughout should NEVER BE 
USED, aud the prescription and sale of them should be prohibited. If, 
however, correction of the refractive state of the eye, and protection 
against high intensities are required at the same time, the two conditions 
should either be met by separate glasses, or, if this be impracticable, the 
glasses should not be coloured throughout, but should be composed 
(after the manner of achromatic lenses), of a perfectly colourless concave 
part of the proper refraction power, and a coloured part with parallel 
surfaces, having the refractive power zero. 
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COUNTING AND TIME RECKONING. 
By John Thorburn, LL.D. 

(Read April 24ih, iS^y). 

N.B.- As some of the letters and characters meant for this paper are not in common use, it has been* 
found nectssary to use others approximately like them. 

The system adopted by different nations for recording events prior ta 
the introduction of what are generally known as the Arabic numerals 
varied greatly, and, as might naturally be expected, was in most cases 
extremely primitive, and not unfrequently complicated, especially when 
the art of writing was unknown, or but partially practised. Nor can we 
wonder at this, for in comparatively recent times, we find uncivilized 
tribes whose knowledge of numbers is so limited that it is difficult to 
imagine how, except for a very brief period, they can keep trace of past 
events. The faculty of counting seems to be one of the last to be 
exercised and developed, and hence we find that, even among nations 
well advanced in civilization, and with a considerable amount of 
intellectual advancement, their range of using numbers is comparatively 
restricted. As has been well said, the power of accurately estimating 
and correctly expressing any considerable numbers is one of the most 
striking evidences of civilization, and complications of words in the 
expression of small amounts must be deemed evidence of great 
intellectual inferiority. 

Sir John Bowring, whose work on the decimal system contains a large 
amount of curious information, and to whom I am largely indebted for 
matters relating to this subject, mentions that the method of employing 
the fingers, hands and feet can be traced in the numerals of many of the 
aboriginal tribes, both on this continent and elsewhere, and that, owing 
to the complex and cumbrous character of their languages, they were 
prevented from extending their numerical calculations beyond a very 
limited range, and we are not surprised, therefore, when we are told that 
one of the tribes on the Amazon break down when they come to 3,. 
which they call paettarrarorincoaroac. Probably the main reason why, 
among rude and uncultured nations, so much use is made of the fingers 
and toes, and why they play so important a part in expressing numbers* 
is because they are at all times ready at hand and available to make 
10 
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calculations. Not unfrequently, at the present day, we see persons making 
use of their fingers in adding numbers. Our word digit, in its Latin 
signification, as is well known, has both the meaning of finger and of 
an arithmetical number, and in German zehen means both tens and 
toes, indicative of the fact that, no doubt, the Romans and the ances- 
tors of the Germans at one time made use of this primitive method of 
counting. Dr. S. R. Riggs in his Dakota Grammar says that the 
Dakotas use their fingers in making their calculations, bending them 
down, one after another, as they proceed, till they reach lo, when they 
turn down a little finger to remind them that one ten has been disposed 
of, and then commencing again, they go through the same process till 
they again reach lo, when down goes another finger and so on. When 
they wish to express ii, they say wickcemna sanpa wanzidatiy literally 
"ten more one;" 12 would be wickcemna sanpa nonpa, that is "ten 
more two," and so on till they reach 19, which is unma napcincoanka, 
" the other nine ; " 20 is wickcemna nonpa^ meaning " ten two " or 
" ten again ; " 21, wickcemna nonpa sanpa wanzidan = ( i o x 2) + i . 
Their mode of expressing the year 1897 would have been: kektopa- 
winga opawinga sahdogan sanpa wickcemna napcinwanka sanpa sakowin 
= iooo + (ioox8) + (iox9) + 7. We are told that, in early times, the 
native tribes of Australia could only count as far as 3, and when they 
wanted to express a larger number, they had either to raise their hands 
or make use of a term meaning " multitude." Dr. Peacock gives 
examples of similar cases among tribes on this continent. He states 
that the Betoi, who formerly dwelt on the banks of the Orinoco, used 
the word edojojoi for i ; for 2 their word was edoi, signifying " an- 
other ; " 3 was expressed by ibutu, " beyond ; " 4 by ibutu edojojoi^ 
" beyond one ; " 5 was rumoscoso, signifying " hand." We are also 
told of another tribe, who are said to have been able to count as high as 
30, but in doing so, they used combinations of the first four numbers, 
and of the words for hands and feet to express the higher numbers. 
Thus with them i, was petey \ 2, mocoi \ i,inbohassi\ ^, irundi \ 5, 
irundi hae nirai, that is "four and another," or ace popetai, "one 
hand ; " 6, ace popetei hae petei abe, " a hand and one besides ; " 9, 
was ace popetei hae irundi abe, "a hand and four besides;" 10, cu:e 
pomocoi, " two hands ; " 20, mbo mbi abe, " hands and feet besides ; " 
30, mbo mbi hae pomocoi abe, " hands, feet, and two hands besides." 
It is diflficult to imagine how, with such complicated modes of express- 
ing numbers, these nations could have had any intelligible system of 
chronology. The Dakotas in reckoning time were said to have counted 
their years by winters, such and such an event having happened so 
many winters ago. Another peculiarity with them was, when they 
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wanted to say how long they would be absent, or when a thing would 
happen, they would say so many nights or sleeps, not so many days — 
their months being counted by moons. They had the idea that when the 
moon was full, a large number of mice attacked it, nibbling away at it 
till the whole was eaten up. When the new moon again made her 
appearance and became full, the same nibbling process recommenced. 
Five moons were apportioned by them to the winter, and five to the 
summer, whereas the spring and autumn had only one each. January 
had with them a name signifying " the hard moon ; '* February, that of 
" the racoon moon ; " March, that of " the sore eye moon," and so on. 
As the twelve lunations did not fill up the year, they would, no doubt, 
find it difficult to decide what month it was, and probably had heated 
discussions over the question. 

The Kaffirs of South Africa also regulated their years by the moon, 
and indeed, this was usually the case with all rude and uncivilized 
nations. They kept count of time by notches cut in pieces of wood, 
and their recorded dates, we are told, seldom extended beyond one 
generation, or at most a comparatively limited time. It would seem as 
if the exchequer tallies, formerly used in England, and which were 
abolished by 25 George III., were a survival of this ancient practice of 
assigning numerical values to these scores or notches. 

According to Dr. Brinton, the Algonkin nations usually preserved 
their myths, chronicles and important events by means -of marked sticks. 
The name, it appears, given to these records or tally sticks was among 
the Crees and Chipeways, massinahigan, which is now their common 
name for book, but it originally meant a piece of wood marked with 
fire, from the verb rnasinakisan^ " I burn a mark on it." In subsequent 
times, instead of burning marks on sticks, they painted them, drawing 
figures upon them to which they attached distinguishing conventional 
meanings. Dr. Brinton further states, that the practice of using such 
sticks painted or notched was in common use among the Southern tribes 
of North America, and that the natives of South Carolina transmitted 
their records by means of bunches of reeds of different lengths, having 
various distinctive marks which only the initiated could understand.* 

We are told by Brantz Mayer, that the Aztecs and other early 
inhabitants of South America made use of picture writing in recording 
events which were supposed to have some special interest or impor- 
tance. The Spaniards, however, when they landed among them ruth- 
lessly destroyed these wherever found, looking upon them " as symbols 

- •• The Lenape and their Legends," by Dr. Brinton. 
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of a pestilent superstition." This we are told was done with the 
sanction and under the direction of Zumaraga, the first Archbishop of 
Mexico, who doubtless considered them as devices of the evil one, and 
thought that, by consigning them to the flames, he was doing good 
service to the cause of religion. It is greatly to be regretted that these 
interesting records had not been carefully collected and preserved, as 
they would no doubt have thrown much light upon the history of those 
early times among that interesting people. Fortunately, however, a 
number of them escaped the general destruction, and were deposited in 
several of the European Libraries. 

According to Mr. Murdock in his notes on counting and measuring 
among the Eskimo, they must find it difficult to keep track of time- 
They are not in the habit, we are told, of using numbers above 5. 6 
and all higher numbers are called anadraktuk, signifying "many.'' 
When they wish to express 6, they say " five and once on the next hand; *' 
7 is "twice on the next;" Q is kodlin oteila, probably meaning "that 
which is not ten,*' (ten being kodlin^ signifying " the upper part," 
referring to the digits on the hand). They reckon the year by moons, 
commencing with the first one after the freezing over of the Elson Bay, 
when the women begin to sew deer skins. This first one is called 
Shud-le-wing "the time for working." Their third one, which nearly 
corresponds with December, is called Kat-wig-win, "the time for 
dancing." When anything has taken place more than four or five 
years before, they are in the habit of saying atpani, that is " in the 
other " (time). From this it will be seen, as Mr. Murdock justly 
remarks, the expressions used by them for past time are too vague to 
make it possible to learn the date of any event in their history. So far 
as I can learn, our Indians in the Northwest, prior to their coming in 
contact with the whites, were in an equally benighted condition, having 
had no system whatever for recording past events, except what they 
were able to retain in their memory, and that could only be for a com- 
paratively limited period. 

The ancient Peruvians had a curious method of recording events by 
knotting strings, or as they were called Quipos^ meaning cords, i, was 
represented by one knot on a thread ; 2, by putting the end of the 
thread through a second time, making what we would call a double 
knot ; 3, was expressed by a treble knot ; 4, by a certain kind of 
loop ; 5, by the same kind of loop with an additional twist ; 6, had a 
second twist given to the loop, and so on, by some new contrivance in 
the process, till 100 is reached, a new knot being used at every third 
numeral, the two following ones being expressed by additions at the 
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clinch, or part where the whole is tightened. As may be easily imagined, 
before this happened, the knots became extremely complicated. It was 
the duty of persons in every province called Quipucamayus, or keepers of 
the historical Quipos, to preserve by these string records the memory of 
public events, and there were public buildings filled with these threads.* 
According to Dr. Brinton this method of recording events and of count- 
ing and distinguishing their sheep is still in use around Lake Titicaca, 
the sex and other characteristics being indicated by different colours.f 

Dr. Peacock gives an interesting account of how time is recorded by 
means of Mexican hieroglyphics. He says that they had only distinct 
characters for i» 20, 4CX) and 8,000, yet by a peculiar process of com- 
bination they were able to express any number, i, was represented by 
a small circle ; 20, by a standard shaped as a parallelogram ; 400 by a 
feather, and 8000 by a purse, supposed to contain the same number of 
grains of cocoa. By dividing the parallelogram or hieroglyphic for 20 
into four squares, and giving each a separate colour, they were 
able to represent 5, 10, 15, and by taking half a feather they 
could express 200. Their usual method, however, of representing the 
units from i to 19 was by so many small circles, and I believe they 
had other and more direct ways of expressing their numerals. By 
the system referred to above, the year 1897 would be given thus: — 

'^iii iPPP,PPI^PPHPPP,PP 000,006,000.000,000,00. 

The Assyrians and other Eastern nations which used cuneiform 
characters expressed their numbers from i to 9 by upright strokes, 
thus, I, by I ; 2, by n ; 3, by in ; 4, by '" ; 5, by "/, and so on. 10 was 
expressed by <; 11, by <i ; 12, by <n , 20, by << ; 50 was JJ^; 100 was 
<i -- ; 1,000, <<i - ; the year 1897 would be thus expressed 

^^iiii ^^, < < < < < ini 

'*^nn "^^ ~ < < < < ni 

18 100 90 7 

Probably the simplest way of writing numbers is well seen in Baby- 
lonian inscriptions, where from i to 99 are obtained by a repetition of 
the vertical arrowhead v= i, and a barbed sign ^=10. When a smaller 
number was put to the right of the sign for 100 (y-), it was added and, 
what seems singular to us, when it is put to the left, it gives the 
number of hundreds. Thus ^ - <= 1 10, but < i- = 1000. 

Among the peculiarities in the notation of the Ancient Egyptians 
may be mentioned the following, that whereas the hieroglyphic charac- 
ters were written from left to right, in the hieratic, or more modern 

* See " Westminster Review " vol. ix. 1820. 
t Dr. Brinton, in "Science," January 94, 1896. 
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form, they were written from right to left. In the hieroglyphics, the 
units were represented by upright strokes from i to 9; 10, by the 
character , like an inverted u ; hundreds by (^ ; thousands by , and 
so on. Thus, 1897 would have been expressed by JJJJJ nnSnni'^- They 
are said to have regulated their year by the changes of the seasons 
without reference to the changes of the moon. It contained 365 
days, divided into twelve months, but they appear to have found a 
difficulty in disposing of the five supplementary days at the end of the 
year. This is not at all to be wondered at. 

In more modern times, the Mayas or ancient inhabitants of Yucatan 
whose system of recording events, as shown by Dr. Brinton, was very 
complicated, commencing their year on July i6th, divided it into 18 
months or moons, of 20 days each, making only 360 days. Their year, 
however, was 365 days ; so to harmonize this discrepancy, they allowed 
five days, which were called "days of pain or peril" to intervene between 
the last month and first of the next year, which were not counted. Other 
South American tribes were troubled with the same difficulty. In the 
annals of the Cakchequels, it is shown that their year began on the I ith 
or 1 2th of February, that it was not measured by lunar months, as was 
the case with hunting tribes, but it was a solar year, consisting of 20 
months of 18 days each. This deficiency of five days, for there were 365 
days in their year, was called "days of evil or days of fault." The 
Mexicans in getting over a similar difficulty used a term signifying " in- 
sufficient." * 

The Greeks originally expressed their numbers by using the first 
letters of words. Thus, i, expressed one, being the initial letter of to^, 
the Epic form of f^v, which signifies one ; r, five, from rrivrs ; J, ten, from 

Jixa ; //, 100, from l/exaro-y; A\ 1,000, from AOmh ; J/, 10,000, from Moptoi ; 
rwc'i a J in its bosom thus: i j"j was 50 ; with //, it was 500. All the Greek 
inscriptions, prior to the time of Alexander, expressed the numbers by 
the initial letters of words. Subsequent to this, their dates appear to have 
been expressed by the letters of the alphabet used as symbols. This was 
also the case with the Hebrew alphabet. In the notation of both these 
languages, the letters were taken and used mainly in their alphabetical 
order, and in many respects resemble and closely correspond to each other. 
By the Greeks, the year 1897 would be expressed, thus, ^(o^t^. By 
placing an iota under a letter, as will be seen from the example given, 
its value is increased one thousand fold ; by putting the letter M 
under it the value is increased ten thousand fold ; for these letters, 
however, single or double dots were substituted as more convenient. 

• Dr. Brinton on "The Maya Chronicles." 
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Probably the most familiar use of letters, as numerals, was found as 
practised by the Romans. With them C, which was the initial letter 
for Centum, stood for lOO, and M from Mille represented i,ooo. There 
seem, however, to have been older forms in use instead of these. 
Thus, a circle divided vertically (1) stood for i,ocx), and horizontally 
9 for lOO. From the sign for i,ocx), disparted thus, (^), still 
occasionally found in prints, comes D for 500. Another symbol used 
by them for 100 was II which has been suggested as the mode of 
cancelling ten X^, just as X, in the same manner, may have been the 
way the ten upright strokes for ten were cancelled, thus, rffSBSi, The 
bi-section of this symbol for 100 ( C ) gives F, or L for 50, and of X, 
V for 5. Further improvements in course of time were introduced ; IV 
being used for IIII ; IX instead of Villi ; XL for 40 ; CD for 400; 
CM for 900, etc. Here, as will be seen, when the smaller number \s 
placed in front, it has a subtractive force ; when placed behind the 
larger it has an additive force. By the multiplication of the symbol for 
1,000 (CI D), we get CCl DD= 10,000 ; CCC 1303= 100,000, and the bi- 
section of these, 133 = 5,000, and 1333 = 50,000. In a Clavis Homerica 
which I have, the date of publication is given thus, CI 3 13 CIV, being 
1604. On the nth May, 1850, an inscription on a brass plate inserted 
in the foundation stone of New College, London, has this date 
CI 3 DCCCL. 

The introduction of the Arabic numbers worked a marvellous revolu- 
tion in the modern systems of notation. It is now generally agreed that 
they were of Indian origin and not Arabic, and were invented by the 
Brahmins some time before the Christian Era. The Arabs themselves 
lay no claim to the honour of having invented them, but ascribe them 
to the Hindoos, while we are told that the Hindoos ascribe the inven- 
tion of the nine digits {anca) to the beneficent Creator of the universe. 
They were probably first introduced into Europe in the loth or nth 
Century, but it was long before their use was sufficiently appreciated. 
Inmanuscriptsof the 14th Century, these "new numerals" (called Gobar), 
seem to have been only partially understood, as we find Roman and Arabic 
numerals hopelessly mixed together, nor was the value of zero (o) at 
that time known. Thus, we have X, Xi, X2, X3, etc., for 10, 11, 12, 13, 
and we find in regular sequence XXX, XXX i, 302, 303, for 30, 31, 32, 
33. We come across also such combinations as X4 for 14, and MD58 
(1558), and MDX47 (1647). The first calendar in the English lan- 
guage in which the Arabic numbers are used has the date 143 1. The 
first English book which bears its date in the Arabic numerals was 
printed in 1478. We find also a curious practice of dividing 8 so as to 
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make 4, which seems unaccountable, as both were equally well known. 
Thus, on a calendar on vellum, we have the date in this form I9A2, 
(1472), and on a seal the date is 1q8q (1484). These, and other 
peculiarities which might be given in the use of these "new numbers," 
show that our forefathers, in these early times, were very human, and 
were somewhat careless and, possibly, somewhat blameworthy in mixing 
things up in this way. 

I may here state, that what led me to think of writing this paper 
was the fact that, in consulting a number of old documents I brought with 
me from Scotland, I found dates given which were different from any I had 
ever seen. These documents consist of charters, receipts, bonds, leases, in- 
struments of sasine, etc. Some of them are in Latin, others are in Scotch 
as then used, which presents many peculiarities to a modern reader in 
spelling, contractions and form of letters now obsolete. What, however, 
particularly struck me was the way in which the centuries were given. 
The cabalistic letters used puzzled me. I consulted books on palaeo- 
graphy, but these at first, so far as I could make out, afforded no help. 
Fortunately, however, I found the key in some of the receipts which 
contained the peculiar method referred to, as well as the modern 
way of expressing dates. For example, the date in the body of one of 
the receipts showed that rent was paid for the year Jajbi*^ eighte 
sex yeres, that is 1686, whereas,** thes pts, Cpresents) were rend (rendered) 
and subt, (subscribed) 1687. In another document, signed by the Earl 
of Wigton, the date is given thus, Jajbi'^' threscoir yeirs, correspond- 
ing to 1660. 

In a carta confinnationis, signed also by the Earl of Wigton, the date 
in the body of the document, 1673, J*^ given in the common Latin form, 
thus : millessimo scxccntessimo scptiugeutcssimo tcrtio. Whereas, in 
the endorsation, it is given in the modern form 1673. In an instrument 
of sasine, the date 1640, is given Jajbi^B fourte yeires. In a receipt, 
both Jajbi ' nyntic and 1691 are found; the former for what the 
receipt was given, the latter when the money was paid. In a lease, or as 
it was called in Scotland a *' tack," the date is given Jajbij<J and fiftie 
five, that is 1755. In another tack, 1774 »s expressed by Mvij^J and 
seventy four. In the two following dates 1709 and 17 10, it will be 
noticed that there is a deviation from the ordinary method ; the former 
being Jajbii^'f nine ; the latter Jajbii^'*^ ten. Here c as well as that 
peculiar character C »^ ) are both used. At this early period in Scot- 
land, it does not appear that there was any well-established system of 
writing dates. Sometimes, as has been shown, they are given in Arabic 
numbers, at other times in Latin, again in Roman characters, and most 
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frequently in the quaint form now under consideration. I have not met 
with this last class of dates after the close of the i8th century. The last 
one I have in my possession is 1799. It is an instrument of sasine, and 
what is rather singular, the^body of the document is written in English ; 
it is certified in Latin by Joannes Wilson, clericus, and the certificate 
of registration is in English, signed by John Boyes, Jr., ** fifth day of 
April Mvijif and ninety nine years." I have corresponded with a 
number of gentlemen regarding the meaning of these letters, but I find 
there is quite a diversity of opinion, no two of them agreeing in. all 
respects. An Edinburgh gentleman, who is an expert in deciphering old 
manuscripts, says that taking Jajvij^if for 1700, the first three letters area 
corruption of the original Runic form of M= 1,000, then the vij, or as it 
is given in most of these old writings bij, is 7, and the twirl at the 
end is a c for centum. Not having a sufficient knowledge of Runic 
characters, I am not disposed to dogmatize, but I have very grave 
doubts as to the correctness of this explanation, and I think other 
evidence will show that I am justified in making this statement. In a 
letter received from Dr. Dickson, who has only recently retired from the 
Registry House in Edinburgh, and who is a recognized authority in 
matters of this kind, he says : — " Your question is one that is very often 
asked, and yet I do not remember to have seen it explained in any 
book ; of the explanations you suggest, the second is substantially 
correct. The number 1,000 written J ^ was by a slight change in the 
form of the on written j [W . Ignorance then interposed and put a dot 
over the last stroke of [U, and closing up the first part of it, made the 
whole jaj ; bij^ is simply vij^, with an unmeaning terminal flourish 
(<J), common in the 17th and i8th centuries." He further states 
that these letters are constantly heard used in law offices, read pho- 
netically. With all due deference to Dr. Dickson's superior know- 
ledge of matters of this kind, unless I have misunderstood his state- 
ment, I feel disposed to question the sufficiency of his explanation, 
as he makes no reference to the origin of the first letter (j), and for the 
following reasons: — In palaeographic writings of the 17th and i8th 
centuries the m is written thus ^, without the j preceding it, and by 
the change suggested by Dr. Dickson, when writers did not know its 
origin, it might readily become aj. In confirmation of this view, 
subsequent to receiving Dr. Dickson's letter, I found in the Scottish 
National Manuscripts, a copy of which is in the Toronto Public 
Library, a copy of the oath taken by William and Mary on their 
acceptance of the crown of Scotland, concluding as follows : — " Signed 
by us at Whitehall the eleventh day of May jajbii^^ four score nyne 

years." William R. Mary R. 
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In the accompanying printed form of the above, 1689, the date when 
the oath was taken is given thus j"*vi^ etc. I also found other 
examples of this in the Acta Parltamentorum Caroli /, (the Acts of the 
Parliament of Charles I.). Here is one act in favour of Dame Margaret 
Graham : " at Edinburgh the ffirst day of ffebruar the yeir of God 
Jmvjc*;" another on page 65 is given thus: "Band to the gfial 
(general) of Artellierie. Forasmeikle as the commissioneris of the 
comoun burdens by this their act of the date the nynteenth of August 
Jmvic' fourtie twa yeers," etc. From this it would appear that the 
j is merely meant for the number i. This view appears to me to be 
confirmed by the dates previously given, viz.: — Mvij/J and ninetynine 
years for 1799, and Mvij^ and seventy four years for 1774. In a com- 
munication from Bernard Quaritch, bookseller, London, I find that he 
holds this view. 

What are we to say about the twirl ( 'J ) at the end ? Is it meant 
as the Edinburgh expert says for C, the initial letter of centum a hundred, 
or is it as Dr. Dickson calls it "an unmeaning terminal flourish ?" It 
would appear from the large majority of cases where this flourish is not 
associated with c, that probably it was meant to take the place of C, 
and where it is found coming after c, it may be used, as has been sug- 
gested, to prevent further addition or the altering of the date. 

In the history of " Biggar and the House of Fleming " there is an 
inventory of silver work and garments and other things which belonged 
to Dame Elizabeth Ross, Lady Fleming, and signed by her brother- 
in-law John Earl of Athol, in 1578, which ends as follows: — "We 
Johne Erie of Athole, Chancellor of Scotland, etc., Scrivit w^o' hand 
in Edinburgh ye XXVIII day of October the zeir of God(jav(fc°) thre 
scoir auchtene zeiris, Erll of Atholl." If this is a correct transcription^ 
it will be seen that there is a diff"erence between it and the other dates 
previously referred to. the j, which should follow a^ is wanting and the 
position of the c is changed. The terminal flourish after the v is also 
different from the one (\) generally found used, and for these reasons^ 
I confess that I can suggest no explanation except that a mistake was 
made in transcribing the date. 

It is interesting to know that a similar mode of expressing dates was 
used by the French in the seventeenth and eighteenth centuries. Thus I 
find that in the " Judgments et Deliberations du Conseil Souverain de 
la Nouvelle France," 1675 *s given gbic soixante quinze, and 1700 gbiic* 
In this publication, Monday, February ist, 1700, has gbiic for the last 
time ; in the subsequent dates the modern method is used. The g 
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here is seemingly only a modified form of ^ = m. I am not aware that 
any other country besides Scotland and France has adopted this method 
of expressing dates, and as to which of these two belongs the credit of 
having originated this composite form of chronology, it is probably im- 
possible at this late date to decide. In the history of " Biggar and the 
House of Fleming," there is a curious protest of Robert Flemingagainst the 
sentence of death and forfeiture which had been pronounced against his 
father, Sir Malcolm, written partly in Latin and partly in vernacular Scotch 
of the time, where the date of 1440 is thus given, M™° CCCC'"*'and fourty 
zeris. Mons. Silvestre, in his work on "Universal Palaeography,'* mentions 
that Agnes Sorel who received gifts from Charles VII., gives a receipt as 
follows: — le XVIII*"* jour d'Avril Tan mil cccc quarante huit, that is 
1448 ; the sum received is given thus, ij^ LXXV, l.t. (deux cens soixante 
quinze livres tournois), and on the tomb containing her remains, the date 
is le IX jour de fevrier. Tan de grace MCCCC, XLIX (1449). 

In the National MSS. of Scotland, there is a Gaelic contract with the 
date 1614 given in a very peculiar way and probably is unique. It is 
as follows : — Mil 6. c. ^. 4. X. It will be seen that the 4 coming before 

X contravenes the established usage, as a smaller number preceding a 
larger one usually lessens the larger one. The character ^ is probably a 
modified form of &, ** and." 

Sir John Bowring gives some curious examples of how the reform of 
the Calendar in 1700 was recorded on many medals struck at the time. 
One has GereChtes Zoboper Denk MshL^ " The record of merited 
gratitude ; " the larger letters used giving the date thus, MDCLL ; 
another : GeenZ^erten CaZenZ^ers Z^enkzahX. '* In remembrance of 
the reformation of the Calendar, DDDCLL." One has Hoert doch, 
wunder ! Im Jahr MDCC. wusten de leuthe nicht wie alt sie waren. 
" Listen to a wonder, in the year 1700 people did not know how old 
they were." The taking by the Spaniards of Ostend in 1704 is thus 
commemorated in Latin: — /tane FZanZ^r/ail/ Z/beras /ber, the large 
letters giving the date MDLLIIII. ** Is it thus Spaniard that thou freest 
Flanders." Another celebrating the peace of 1678 has : — A DoMIvxo 

Fen/ens popFZ/s pa.V Zaeta refFZget (moll, lxvv. viii\ translated 

\ 1600 70 8 / 

thus : — " Peace, which is the gift of heaven brings gladness to the people." 
These are what are called chronograms, a fanciful device used by the 
later Romans and subsequently introduced during the renaissance period 
where the larger letters formed the inscription. The following is con- 
structed from the name of the Duke of Buckingham who was assassinated 
by Felton at Portsmouth: — Georg/Fs DVX BVCkIng3LMIaL&, date 

MDC, XW, VIII, jg^g 



1600 20 8 
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The following are added to show what a diversity there was in former 
ages in recording dates:— VICLXXXIIII=684; M"»*>» CCCC"«>«= I4CX>; 
MCCCCVIII = i4o8 ; mil trois cens XXXViii = 1338; Uan de grace 
MCCCCXLIX= 1449. The following curious advertisement is taken 
from an old Almanac : — " Prognostycacyon of Mayster John Thybault, 
Medycyner and Astronomer of the Emperyall Majestie of the year of our 
Lorde God MCCCCCXXXiij (= 1533); comprehending the iiij partes of 
this yere and of the influence of the mone, of peas and warre, and of the 
syknesses of this yere, with the constellacionsof them that be under the 
Vij pianettes, and the revolucions of kyngs and princes and of the 
eclipses and comets," d.cccc.LXXXVIIII = 989. Mr. Gladstone's visiting 
book has an entry made by the Archbishop of Syra and Paros, given 

thus •— '^' ^^ J^xefxi^jHav 1869. 

30 Javragh 1870 

In a charter signed by Rogers the first Norman King of Sicily, we 
have the date 1 130 given thus, MCtricessimo indie (tione) VIII. Here 
as will be seen, is introduced a new element, that of indiction, which was 
a period or cycle of 1 5 years. It represented the time during which the an- 
nual tax on property was paid on the basis of what was its value at the 
beginning of each quindecennial period. This system began to be 
used in reckoning time, xhiefly by ecclesiastical historians during the 
middle ages, and its introduction has been attributed to Constantine the 
Great. Beginning with indiction i, it went up to indiction 15, when the 
series began again. Owing to the fact that the indiction commenced 
with different days in different countries, there have been various indic- 
tions used, such as that of Constantinople, calculated from September 
1,312; that of the Imperial or Caesarian indiction (commonly used in 
England and France), beginning September 24, 312 ; another was that 
of the Roman or pontifical indiction, commencing January ist (or 
December 25, when that day was taken as the first day of the year) 
A.D., 313. The indiction of any year of the Christian era could be 
found by the following rule : — Add 3 to the year (because A.D. i = 
indiction 4) and divide by 15. If nothing remains the indiction will be 
15; if there is a remainder it will be the number of the indiction. 
Manuscripts during the middle ages were dated in various ways — as for 
example : — By the year of the Christian era, by the regnal year of the 
reigning sovereign or pontiff, etc., etc. In England, it was the usual 
practice to date charters and other legal documents by the saint's day 
or festival nearest which the deed was executed and the year of the 
king's reign. A great deal of confusion has arisen, not only as I have 
said, owing to the different days on which the year commenced, but 
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also to the fact that in many cases these were changed. Thus, in 
England and Ireland, from the 6th century to 1066, the new year com- 
menced with December 25th, and sometimes from March 25th. After 
the Norman conquest to the year 1155, '^ began with January ist, and 
between 1 155 and 175 i, the new year began again with March 25th. In 
Scotland, down to the close of 1 559, it was reckoned from March 25th, but 
the year 1600 began with January ist. It is said that Pope Pius the second, 
during his pontificate of six years (1458- 1464), commenced the year 
sometimes on December 25th ; sometimes on January ist ; and at other 
times on March 25th. The execution of Charles I, was reckoned to 
have taken place on January 30th, but while England made it the year 
1648, Scotland made it 1649. This was owing to the fact that when he 
was beheaded, the new year began in England on March 25th, and by 
the Scots on January ist. To obviate this confusion, and to concur 
with the practice which had been adopted by continental nations, an 
Act of Parliament 24 George 2nd, 175 1, was passed regulating the 
commencement of the year, discontinuing the practice of beginning the 
legal year on March 25th, and adopting the ist of January instead. 

The Gregorian or reformed calendar, now known as the " New Style " 
was introduced the same year, whereas in most Roman Catholic 
countries it had been adopted in 1582, and in Protestant countries it 
was generally adopted to begin in the year 1700. England, then 
as now, showed her conservative spirit by postponing it till 175 1. 
In countries under the Greek church the old style of the Julian 
Calendar is still in use. In England, as we have seen, the new year 
began in 1752, on January ist, and continued to December 31st, but 
was reduced by 1 1 days in the month of September, by calling the day 
after the 2nd the 14th. We are told that when this took place, the 
work people paraded the streets demanding back the 1 1 lost days 
which had been taken from them. 
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INTRODUCTION. 

This paper has for its object the special study of erosion features and 
the character of the later geological formations of Jamaica, and the 
characteristics of the adjacent seas which throw additional light upon 
the great changes of level of the region. The investigation refers only to 
the insular region, and is a sequel to the" Geological Evolution of Cuba," 
and ** the Reconstruction of the Antillean Continent,'* wherein there 
has been collected evidence of the great changes of level of land and sea 
in recent geological times, producing mutations of the physical geo- 
graphy of a large portion of the American continent, the consequent 
changes in climate and the effects on the distribution of life. This 
paper is mostly descriptive, and strongly confirms the doctrines set 
forth in the earlier papers. 

GENERAL TOPOGRAPHY. 

Jamaica is 135 miles long with a maximum breadth of 50 miles, but 
with slightly submerged banks increasing its width to 60 miles (Map, 
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page 328). Physical maps show a mass of mountains intersected by 
narrow valleys. This is true in a general way, yet structurally or 
geomorphicaljy, it is a plateau between i,ocx) to 2,ocx) feet above the 
sea. Some deep valleys almost cross the island and are reduced to 
gentle gradients (Fig. i, Plate I.), even before leaving the mountain 
masses. The margins of the table-lands are usually steep mountain 
slopes dissected by deep valleys. In the interior, the elevated valleys 
are often broad or form the savannas which appear to be the remains 
of former base levels of erosion, not yet reduced to the modern plane of 
denudation. The dissection of the margins of the higher land is pro- 
gressing rapidly with the warm tropical rain which sometimes amounts 
to ten inches a day* and the gradients of the streams are such that the 
widening of the valleys is no more rapid than the deepening of the 
ravines. On the table-lands, many of the ridges are only the remains 
of the former plains, but in the centre of the western two-thirds of the 
island there are mountains 3,000 feet high. 

The eastern third of Jamaica is characterized by a mountain mass of 
much higher altitude than the plateaus of the western two-thirds of the 
island ; and it culminates in Blue Mountain which rises to 7,335 feet 
above the sea. The rapid deepening of these valleys descending from 
this high mass may be considered as gigantic washouts a thousand 
feet deep ; and these are sometimes situated so close together that their 
summit divides are scarcely more than knife edges (Fig. 2, Plate I.). 
Still it is remarkable to observe the human occupation and cultivation 
of sloping hillsides 'as steep as it is possible for the earth to hold to. 

In front of the coastal range of mountains on the northern side of the 
island, which rise from 1,000 to 2,000 feet, the plains are almost 
wanting, excepting at the mouths of the valleys (see Fig. i, Plate 11.^ 
page 335).' On the southern side of Jamaica, the coastal plains may 
have a breadth of four or eight miles in some embayments indenting the 
plateau region (see Fig. 4, page 337). These plains may rise from- 
100 to 600 feet before abutting against the mountain ridges. 

In Jamaica there are the remains of three conspicuous old base planes 
of denudation which give rise to the features of the island as shown in 
Figure i. In some cases the lower plains approach the structure of 
terraces, while those of the higher elevations are often only represented 
by successions of ridges or remnants of eroded surfaces of the same 
altitude. As the streams leave the highlands, they usually flow through 

*'At Port Antonio situated upv>n the northern side of the Blue Mountain mass, which locally condenses the 
moisture from the north-east trade winds, thirty-two inches of r.iin fell within three days, in I>ecember. 1894. 
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Figure i.— Section illustrating^ a succession of base levels o( erosion : — m nt, an old plain now represented 
bv only fragrments of plains and ridgres of similar elevation ; / /, a newer base level less defaced ; «, a later 
plain only incised by a canyon (c) of a stream cut since last elevation of the district. * 

canyons a mile or two in length which have been excavated since the last 
elevation of the island. The different phases of erosion will be further 
considered in connection with the characters bearinpf upon this physical 
investigation. 

HYDROGRAPHY OFF THE COAST. 

The northern side of the insular mass of Jamaica descends as 
abruptly beneath tide level as the mountains drop down to the sea. 
With a few exceptions the sea bottom increases to a depth of 600 feet, 
within the distance of a mile from the shore, so that even the defra:* 
deposits cover small areas and have not filled the broader bays formed 
by the washings of the coastal regions when the land stood at higher 
altitudes than now. From the mouths of existing rivers (while^ 
some have changed their courses), channels though sometimes partly 
obstructed can be traced across the submerged shelf of the island, 
whether of coral reefs or of mechanical deposits. Even where the 

• 

Insular fringe is not covered with more than from 50 to 250 feet of 
water, the transverse trenches or canyons may be 600 or 700 feet deep. 
The descent of these submerged channels has a similar slope to that of 
the valleys which may reach to 500 or even 1,000 feet in a mile. The? 
same narrow fringe extends around both the eastern and western ends- 
of the island, but it becomes broadened to eight or ten miles upon the 
southern side of Jamaica. 

A few examples of the deep channels crossing the insular fringe may 
be given : — Thus the submerged channel of Plantain Garden river has 
a depth of 612 feet at a mile from the shore, where the adjacent shelfi 
is covered with only 156 feet of water; so also at the mouths of the 
streams entering Hope, Buff, Falmouth, Montego, Lucea, Port Morant^ 
and Morant bays, channels over 600 feet can be traced across the sub- 
merged fringe. Beyond that depth the successions of soundings have- 
not been made by which the trenches can be followed to the deep sea 
of 12,000 feet and more to the north of the island. 

Annatto is one of the widest bays along the northern coast, with a 
breadth of four miles between the outer headlands. Into this indenta- 
II 
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tion the Wag Water, perhaps the largest river of the island, discharges, 
and during floods it carries great quantities of silt, yet the bay is not 
filled up, and at only a mile from its head, the channel is 624 feet deep. 
Dry Harbour is another kind of basin, only a mile across (and sur- 
rounded by an amphitheatre of hills), having a depth of 204 feet with 
the outlet now obstructed by a bar covered with less than 18 feet of 
water. These short, deep bays are like the valleys forming the amphi- 
theatre indenting the margins of the table-lands of Mexico and other 
plateau regions (also illustrated in Fig. 2, Plate II., opposite page 335). 

The broad shelf upon the southern side of Jamaica is only a continua- 
tion of the sloping coastal plains. It has a breadth reaching eight or 
ten miles from the shore, and it is covered with from a few to nearly a 
hundred feet of water. This submerged plateau appears to have 
extended from the end of the Blue Mountain chain, in St. Davids, 
across the Kingston embayment and thence to the mountains beyond 
Savanna la Mar. However, the two ends of the submarine shelf have 
almost disappeared, but there are outlying remains of it preserved in 
the banks or shoals. Thus the water, at less than a mile from the shore 
in the Kingston embayment, is over 600 feet deep, and at three miles 
2,300 feet, but increasing so that at ten miles, opposite to the California 
bank, the depth of water is 4,662 feet (see Map, page 328, and Fig. 4, 
page 337). The Savanna la Mar embayment, at the western end of 
the shelf, had a depth of 1,974 feet near the shore, and 2,010 at the 
mouth opposite to the bank eight miles distant. Both of these embay- 
ments are submerged reproductions of the broader valleys, indenting 
the table-land of the southern side of the island, which are covered with 
the later alluvial deposits. 

Across the shallow banks the channels of the rivers can be traced. 

Unlike the Honduras sea, upon the northern side of Jamaica, which 
rapidly descends to abysmal depths, the Caribbean sea to the south 
deepens gradually for many leagues ; consequently there are no 
drowned valleys near the insular mass deeper than 5,000 feet. Ex- 
tending south-westward from Jamaica, there is a broad plateau reaching 
to the Pedro bank which is covered with from 3,060 to 4,000 feet of 
water. P>om the north-western side of this plateau there is a deep 
channel of 7,128 feet, or 2400 feet below the platform, beyond which 
the Honduras sea reaches to abysmal depths (see Map, Fig. 2, page 
328), of 15,000 feet. Pedro bank is again connected with the banks 
extending to the Honduras coast by a broad plateau now drowned 
beneath 3,000 feet of water. 
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A similar plateau connects Jamaica with Haiti. This is generally 
submerged to a depth of 5,cxx) feet. However, it is dissected with 
channels reaching down to 7,cxx) feet, and there are small basins 
probably connected, so as to form a channel extending to a depth of 
over 9,600, or more than 5,000 feet below the surface of the drowned 
plateau (see Map, page 328). 

While the soundings are very numerous in many localities, they have 
not been made in directions for discovering the valley-like channels ; 
nevertheless, many have been more or less revealed, but for the fuller 
exposition, the soundings should often be taken along other lines and 
closer together. In ofif-coast soundings, while the depths are accurately 
determinable, there may be errors of locations on the charts of two or 
four miles which may give rise to the impression of the occurrence of 
deep holes, where there is no reason for other depressions than portions 
of channels. However there are very few of these small basins sug- 
gested within the Antillean plateau. 

GEOLOGICAL BASEMENT OF JAMAICA. 

The stratigraphy and older geology of Jamaica have been partially 
described by the former geologists of the island,* so that only a few of 
the characteristics which have produced effects upon the later geomorphy 
need be considered. 

The nucleus of the island, as may be seen in the higher mountains, 
consists of some metamorphic shales and igneous rocks of a syenitic, 
dioritic, and porphyritic nature which are usually decayed and covered 
with very deep soil. Round these accumulations, compact Cretaceous 
limestones succeeded by Cretaceous sands and marls occur in narrow 
belts. The igneous rocks are however younger than the Cretaceous 
series, for dykes of them cut into this formation. The easy atmospheric 
degradation of these rocks covered with loose soil suggests the com- 
paratively recent great elevation of the higher mountains, thus favour- 
ing the uncovering of the older formations. These formations are next 
succeeded by a great thickness of what the Jamaican geologists called 
" Lower Tertiary or Conglomerate Series," consisting of sandstones, 
grits, shales and massive conglomerates. Whether this series be 
entirely Tertiary, of partly older, is immaterial in this study, for we 
shall not attempt to reconstruct the geography of that date, or to 
determine the sources whence the fragments of the crystalline rocks and 
mechanical deposits of the island came. 

'Geology of Jamaica, pp. 1-339, 1869. By James Sawkins, J. P. Wall, Lucas Barrett, Arthur Lennox, C. 
B. Brown, and Robert Etheridge. 
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The succeeding " Yellow Limestone Formation " consists of yellow 
sands, and marls with layers of limestone. In the middle part of the 
series, the marls are replaced by Orbitoidal limestones. This formation 
has been classed as of Miocene age, but the presence of Orbitoides 
correlates it with the Eocene of the northern continent. Moreover, at 
the base of the overlying " White Limestone," fossils have been col- 
lected belonging to the Eocene period. Above the Orbitoides bed, the 
marls contain numerous foraminifera, as seen at Folly's Point just east 
of Port Antonio, and may indicate a deep water origin. 

Remnants of marls rich in Pteropod remains were found at two or 
three localities upon the north-eastern coast of Jamaica up to an altitude 
of 300 feet. The Pteropod marls indicate moderately deep water origin. 
They are among the highly disturbed strata, apparently at or near 
the base of the " White Limestone." They are unimportant in the 
study of the recent topography. 

All the formations thus far referred to are greatly disturbed, and 
there are several unconformities. The various deposits usually occur 
in isolated tracts cropping out from beneath the overlying "White 
Limestones " on account of the enormous denudation of the latter 
series which even now covers five-eighths of the island. 

OLDER MIOCENE HISTORY — "THE WHITE LIMESTONES." 

This widespread series is white or light-coloured, impure Tertiary 
limestone, with some arenaceous and marly beds. The structure varies 
from thick massive beds to thin layers, sometimes soft and marly, again 
a fine-grained rock with an earthy appearance, in which some strata are 
brecciated or flinty. Where not washed off by the tropical rains the 
residual soil is a red earth similar to the residual products of Tertiary 
limestones of Cuba, and other West Indian lands. Some of the beds 
are very much honeycombed and caverns abound in them. This struc- 
ture becomes so exaggerated on the highlands of the northwestern part 
of the island, that a large area is rendered uninhabitable, owing to the 
numerous sinks called "cockpits," two or three hundred feet or more 
in diameter and deeper than they are wide. The remains of this 
formation reach a thickness of more than 2,000 feet according to the 
Jamaican geologists, and occur at altitudes up to 3,000 feet. It is this 
series which forms the starting point of the present researches. 

These limestones cover the larger portion of the western tvvo-thirds 
of the island, and form the coastal range of mountains which rises 
abruptly from 1,000 to 2,000 feet above the sea. Indeed, it is probable 
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that this series once covered even a much larp^er area than at present. 
In spite of the great thickness of the limestones, simple or complex 
* valleys from one to five miles wide have been cut through them ; and 
the seaward margins of the highlands have suffered so much denuda- 
tion that the lower beds of the formation have been exposed even where 
they dip outward from the plateau. The solvent action of the tropical 
rains produces a much more rapid degradation of the rocks than occurs 
in the temperate latitudes. The exaggerated amount of erosion of 
these limestones is referred to in order to point out the improbability 
of ever finding the higher beds of the series, though some must have been 
deposited, and thus the stratigraphical gap in the geological succession 
is greater than the interval of time which the break represents. Ac- 
cordingly, as there is only the older portion of the series preserved, it is 
necessary to look for a somewhat later date in order to determine the 
period when the land was first raised high enough to suffer denudation. 
This elevation was the last uplift accompanied by any considerable dis- 
turbance of the horizontality of the strata. Indeed, the " White Lime- 
stones " have their beds highly tilted and often occur in sharp folds, 
with occasional faults. This structure is shown in many canyons of the 
streams crossing the formation. These physical disturbances occurred 
immediately before the Mio-Pliocene period of denudation. 

However characteristic the name, it is confusing, for the term 
" White Limestones " has been given to different formations on various 
islands and the continent. The Jamaican geologists were contradictory 
as to the age of the "White Limestones." However, these strata 
represent a physical and almost a lithological unit. They have close 
analogies in Cuba, Santo Domingo and elsewhere, and they are the last 
great development of limestones in the West Indies, although uncon- 
formably succeeded by other accumulations. It is from the physical 
standpoint that the formation is most important in this study. From 
the appearance of the contained fossils, the series is doubtless complex, 
and probably separable into Eocene and lower Miocene or (Oligocene) 
formations. While in places the Eocene beds may not have been 
deposited at the base of the great mass of rocks, in other localities the 
overlying beds have been so removed as to expose the lower formation ,^ 
but the older Miocene (or Oligocene) beds seem to prevail. 

In this geomorphic study, the important feature is that the great 
denudation of the island was subsequent to the disposition of these 
older Miocene limestones. 

It was the prevailing impression among the Jamaican geologists that 
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the "White Limestone Formation" was Miocene. In the few cases, 
where they gave lists of fossils in the local descriptions, their catalogues 
have been considered by Dr. W. H. Dall to represent the lower 
Miocene epoch, or what he now calls American equivalent of the 
Oligocene beds, which occur in Florida and the Southern States. So 
also in the list of fossils by Mr. Etheridge, he identifies the same forma- 
tion, but unfortunately the localities were not given. Again, Mr. 
Charles T. Simpson collected at Bowden, near Port Morant, in the 
marly beds (probably in the lower part of the series at that locality), 
about 500 species which Dr. Dall has only partly studied, yet, suffi- 
ciently to pronounce them as belonging to what has been usually 
called Lower Miocene or Oligocene. At that locality the fossiliferous 
marl bed is only about a foot and a-half thick. 

East of the Turtle Crawl Harbour, a few miles from Port Antonio* 
Mr. Eugene Baker collected a quantity of fossils, and of the same 
species the writer collected more specimens near the base of the great 
limestone series. The fossils are entirely in casts, but of these Dr. Dall 
has determined the following genera, and pronounces them as appar- 
ently of Eocene age : — 

Xenophora. Velates. 

Turritella. Conus. 

Strombus. Natica. 

AmpulHna. Spondylus. 

Turbinella. Terebellum, two species. 

Both the Eocene and (old) Miocene fossils occur in the succession of 
limestones forming a physical unit. The older Miocene is extensively 
developed in Santo Domingo as shown by Dr. W. M. Gabb.* In the 
Windward group, where the rocks have been particularly exposed to 
erosion, Mr. P. T. Clevef found fossiliferous Eocene beds at the surface. 

From personal studies in Jamaica, Cuba and the Southern States, 
and from all the information obtainable from other sources, the 
writer is led to the conclusion that the great denudation of the West 
Indies and the adjacent regions commenced rather late in the Miocene 
period and did not culminate until in the Pliocene period, for over a 
very wide region the same long continued erosion leaves only the 
older Miocene without any remnants of newer Miocene or older 
Pliocene or even Mid-Pliocene beds. This same absence of Mio- 



*" On the Topography and Geology of Santo Domingfo." by William M. Gabb, Trans. Am. PhiL Soc. 
vol. XV., pp. 49-a59> '872. 

t" Outline of the Geology of North- Western India Islands," by P. T. Cleve: Annals, N.V., Acad. Sc. 
vol. ii., pp. 185-194, 1883. 
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Pliocene formations appears to prevail generally in Cuba, in the South 
Eastern States, and in the Windward Islands, while beds of that 
period occur on the Tehuantepec Isthmus in Mexico. The degradation 
vwas of long duration for the streams reduced their valleys to base levels 
•of erosion far inland on the continent, and their courses were marked 
iby broad valleys. On some of the lands which now form islands, the 
same is true, for where not entirely removed the limestones often remain 
only in fragmentary outcrops. 

The preservation of the older base levels of erosion, imprinted upon 
the limestones, shows that the tablelands were not relatively as high as 
at present, but the question of the late unequal terrestrial movements 
becomes important in determining the Pliocene area of what are now 
the islands. 

That the time of the elevation commenced somewhat earlier in one 
locality than in another distantly located, and also ended in the same 
manner, is probable. Where we find overlying accumulations resting 
on the limestones, there we can judge of the relative duration and 
character of the first period of denudation succeeding the early Miocene 
deposits ; but at higher altitudes in Jamaica the period of degradation 
has continued since the first elevation after the formation of the 
limestones, consequently the erosion features represent the combined 
characteristics of successive epochs of denudation. 

THE MIO-PLIOCENE HISTORY. 

Epoch of Elevation, — The Mio-Pliocene period in Jamaica was charac- 
terized by the elevation and dislocation of the " White Limestones " 
and the subsequent long period of atmospheric degradation of the 
existing land surfaces followed by a comparatively short one of the 
formation of new beds of marine accumulations. 

The denudation of the old Miocene land surfaces which covered five- 
eighths of the island, represents the erosion in progress, more or less 
continuously, since the first elevation of the Miocene strata, whether 
before or after the middle of the Miocene period. Dr. W. H. Dall 
informs the writer that he has seen no collection of Miocene fossils 
from the West Indies which represent beds newer than the lower part 
of the series (or the Oligocene). In making correlations between the 
physical features and the fossiliferous strata, whose time divisions are 
based upon the percentage of living forms only (and without such a 
break as that on the northern continent, where the older Miocene beds 
are characterized by a tropical fauna, while the later assemblage of 
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fossils, only occurring further north, belong to temperate waters), the 
exact epoch of change is not determinable. However, the succession of 
physical breaks can be established beyond doubt, without impairing 
the value of the determinations, even if the terrestrial movements 
commenced a little earlier in one locality than in some other. In the 
physical history of the West Indies, a wonderful degree of uniformity, 
over vast regions, characterizes the later geological periods. 

As the upper Miocene fauna of the northern continent belonged to 
temperate, in place of tropical forms of the earlier epoch, some great 
physical cause must have produced the change, and thus we may 
suggest that the elevation of the West Indies occurred before the 
later Miocene period; consequently the great erosion of Jamaica 
seems to date to an epoch before the Pliocene period. The physical 
changes in the island were accompanied by great dynamical disturb- 
ances, which not only elevated the land but also folded, distorted and 
fractured the heavy bedded " White Limestones." While these de- 
rangements of Miocene strata also occurred in Cuba and San Domingo, 
the corresponding beds in Florida and Georgia are not dislocated or 
upturned. 

Late Pliocene (?) beds rest upon the Miocene surfaces, which are 
now often eroded below sea level. At that time the relative elevation of 
the interior of the island, compared with the coastal regions, appears to 
have been much less than at present. As there are marine accumula- 
tions, referable to the late Pliocene epoch, preserved, it becomes possible 
to form some idea of the different characteristics of erosion during the 
Mio-Pliocene elevation, and the degradation, subsequent to the accumu- 
lation? of the Layton beds, which are provisionally referred to the end of 
the Pliocene period. 

In the highlands, the general denudation has reduced the old 
Miocene surfaces so that the limestones form ridges or mountains, and 
elevated base planes of erosion, largely completed during the Pliocene 
elevation (as shown at m m Figure i, page 327). The degradation of 
the island since the late Pliocene (?) deposits is characterized by the 
formation of deep valleys, often broad (Fig. i, Plate II, opposite), and 
dissecting the older base levels of erosion. The broad embayment- 
like valleys, several miles wide (see Figure 3, page 336), among the 
mountains upon the southern side of the island, are largely features of 
the Pliocene denudation, more or less modified in later times. Of the 
same character are the fewer coastal indentations on the northern side 
of the island such as at Annatto Bay, Montego Bay, and Lucea Bay 
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(see Fig. 2, Plate 1 1.), The character of the embayments referred to, 
is that of valleys surrounded by highlands, and which rapidly increase 
from less than a mile to five or ten in width, where several streams 
have their valleys united before leaving the plateau district. 

These reentrant valleys have been largely broadened by the rains 
and small streams- entering the rivers, which mostly act as carriers 
of the dedris off the land, for they have almost reached their base, 
levels of erosion, the floors of which are gently undulating plains 
The location of these embayments is independent of the orc^aphic 
structure of the district, at times occupying the hollows in the mountain 
folds, and again crossing them at all angles. Fragments of gradation 
plains terminating abruptly at high elevations, suggest that the plateau 
mass of the interior has been elevated since the excavation of the 
valleys at lower base levels. The valleys indenting the mountain mass 
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which is illustrated in Figure 3, bear a close resemblance to the sub- 
marine embayments, with the same character of floors as shown off 
Kingston and Savanna la Mar, where the sea is now from two thousand 
to over four thousand feet deep, with the submerged plateaus extending 
to Haiti on the east, and to Honduras on the west, having much the 
same depth, although traversed by deeper channels, but with the 
higher portions of the drowned plateaus having the appearance of old 
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base levels of erosion (see Map, page 328 and Figure 4). The deeper 
channels belong to a later date. This resemblance suggests that the 
submarine plateau with embayments reaching into the insular mass 
of Jamaica, such as that south of Kingston, was a land surface during 
the Mio-Pliocene elevation. The abrupt descent of the northern side 
of the island suggests great dislocations olf that part of Jamaica, and 
that the forces which squeezed up the island, also rammed down 
the sea floor to the north. However, it must be emphasized that 
all the disturbing forces whether acting on what are now land sur- 
faces or those submerged have not generally obliterated the ancient 
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drainage. It may be noticed that the writer assumes that typical 
valleys with open drainage are the result of atmospheric denudation. 
This problem has been discussed in both the " Reconstruction of the 
Antillean Continent," and in the "Geographical Evolution of Cuba."* 
It will be again referred to in succeeding pages after describing the 
local characteristics of the different geological periods, as the physical 
features of Jamaica have their counterparts on the other islands. 

'By J. W. Spcoccr, Bull. GcoL Sdc., Am., vol. i-ii.. pp. iarM<>> '894 ; and lb. vol. ••a., pp. 67-91, '^- 
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The Layton Formation. — After the long Mio- Pliocene elevation, 
Jamaica sank to about 500 feet below sea level, accordingly up to that 
elevation, a newer series of beds is now found. These rest uncon- 
formably upon the eroded surfaces of the " White Limestones ; " but 
as they form only fringes about the high plateaus, and have been very 
greatly denuded, they occur only in isolated fragments where protected 
in some embayment of older date. A well-preserved fragment may be 
taken as an example of the formation. 

Between Hope Bay and Great Spanish River there are the remains 
of the Low Layton volcano (see Map, Figure 6. page 345). which is 
called the Black Hill, rising to an altitude of 700 feet, which dates back 
to the Pliocene period, but considerably anterior to the formation 
of the marls which lie upon its denuded surface. This hill has pro- 
tected the marls more or less against the marine erosion upon the sides 
of the sea. Just after crossing Swift River, which enters Hope Bay, 
some dislocated beds of shale are seen along the roadside, appearing 
from beneath the base of the " White Limestones," whose beds are 
always more or less distorted. On the eroded surfaces of the limestone 
there occurs a heavy deposit of marls, in colour from white to yellowish, 
or nearer the old volcano of gray tint, on account of the inclusion of 
volcanic ashes. The western end of the volcano is shown in Fig. i, Plate 
III. The beds are laminated and are not seen to undulate with a dip 
of more than seven degrees, but as a whole, the formation may be con- 
sidered as horizontal. The laminations are distinct in places, while in 
others they are represented by lines of pebbles or rounded gravel com- 
monly not more than three inches long, but the pebbles may be double 
that length. These are composed of white limestones which form the 
adjacent coast range, or nearer the volcano, some of the pebbles are 
water-worn volcanic bombs or other fragments. Scattered through the 
marls, there arc blocks of white limestones, sometimes having a size of 
from ten to twenty cubic feet, in part derived from the adjacent moun- 
tain, and in part from the volcano. These large blocks are dependent 
upon local conditions, but it is of primary importance to note that the 
mad is largely a mechanical accumulation, derived from the degrada- 
tion of the white limestones. The formation rises to an elevation of 
about 475 feet above the adjacent Honduras sea, but its maximum 
thickness cannot be specified as it rests unconformably on the " White 
Limestones." and its own surface was subsequently greatly denuded ; 
and afterwards succeeded by a minor formation. 

This locality may be considered as a typical remnant of the forma- 
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tion (except the inclusion of volcanic rocks), as the underlying uncon- 
formability is apparent, and also the occurrence of another uncomform- 
able series overlying its eroded surface. 

A few poorly preserved fossils have been found in the marls 
apparently belonging to modern species of Cardium and Ostrea. In 
the volcanic beds some remains of fossil trees occur along the coast. 

At Port Antonio, on the terrace where the town is built, the upturned 
strata of White Limestone are succeeded by a bed of yellowish-white 
marl, from two to five feet in thickness, containing rounded pebbles 
which occur in the Lay ton series. (Figure 2, Plate III). 

Two or three miles west of the old Low Layton volcano, Great 
Spanish River enters the sea after having excavated a valley more than 
a mile wide in the coast range of mountains. Here the greatly eroded 
hillocks of gravel and loam rise from 40 to icx) feet above the sea. 
The gravel often occurs only as layers scattered through the loam. 
The beds may undulate and dip at as much as five degrees, or the 
undulations are similar to those in the Layton marls. They lie upon 
the older eroded surface as do the marls, but in places even the White 
Limestone was entirely removed before their deposition. These gravel 
beds have apparently the same age as the marls, being equivalent to the 
calcareous accumulations, at localities where the streams have brought 
down the mechanical debris. The same phenomenon of the replace- 
ment of the mechanical marls by gravel where the materials are 
derived from the valleys, is a frequently recurring feature. 

Two sources of difficulties arise in identifying the Layton formation ; 
{a\ when the unconformity between the White Limestones and the marl 
is not observable, the one formation may be mistaken for the other, 
but this is in part corrected by the common inclusion of rounded 
pebbles in the Layton marls whether of limestone or some silicious 
rock, a character that does not commonly belong to the White Lime- 
stones ; {b\ when the unconformity between the Layton loams and 
gravels with the overlying mechanical deposits of the same character 
is not shown, there is a liability to error, but this is often corrected by 
the appearance of the greatly eroded surfaces, or even only fragmentary 
remains of the Layton gravels, for the denudation since the deposition 
of the newer gravels, to be noticed hereafter, has been comparatively 
slight. This later degradation of the land forms an important feature 
to be noticed again. 

Some half a dozen miles east of Kingston, the Hope River canyon 
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enters a broad valley excavated out of the mountain mass of the White 
Limestones. At various altitudes up to 150 feet above the sea, there 
are horizontal beds of water-worn gravels, resting upon the surfaces of 
the White Limestone. The pebbles are more or less composed of the 
White Limestones, and in size usually less than four inches long. While 
these gravels occur up to an elevation of 50 feet or more above the 
floor of the valley, they are only fragmentary remains of a deposit which 
probably filled the valley. Above the gravels there are some marls, 
which appear to be higVier beds of the same series, as it is characteristic 
of this formation and its equivalents in Cuba that the lower beds are 
apt to contain the greater quantity of pebbles, and the same is true of 
the equivalent loam and gravel series. 

On the road between the mouth of the Hope River and Kingston, at 
the end of Long Mountain, where it almost projects into the Caribbean 
Sea, there is a conglomerate loosely held together, composed of mostly 
subangular gravel of White Limestone derived from the adjacent moun- 
tain. The bed dips at 10 degrees towards the sea, and rises to an 
elevation of 1 50 feet, overlying the surface of which there is an uncon- 
formable bed of sand and gravel. This conglomerate is a fine exposure 
of the mechanical character of the Layton formation, which is also here 
succeeded by a newer formation. It further indicates the more recent 
elevation of the mountains. Between the mouth of the Hope River 
and this point, along the roadside, there are several exposures of gravel 
and loam of which the pebbles are sometimes one or two feet long, 
covered by blocks of the White Limestone, occasionally four feet long, 
which are cemented into a bed four or six feet thick. All of these 
gravels and loams are quite unlike the upper deposits which will form 
a distinct topic. Some of the older alluvium described by the Jamaican 
geologists belong to this horizon ; but the relationship of the latter 
divisions of the geological scale were not considered by them. 

Crossing the island again, to Montego Bay and going westward to 
Lucea Bay, the post-Miocene formations may again be seen near the 
coast. At Hopewell, a few miles west of Montego Bay, occupying an 
embayment in the White Limestones there is a marl containing modern 
fossils, upon whose eroded surface rest some gravel deposits, which are 
surmounted by the modern limestone of the region. The lower marls 
are thought to have the same position as the Layton series farther 
east. At twenty and a-half miles west of Montego Bay, apparently 
the same beds recur, but as there are no overlying deposits resting upon 
them, there is always the danger of mistaking them for the more 
modern limestones of the coast, as the fossils have no determinative 
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value. At this locality the following modern species were found by 
the writer, and kindly determined by Mr. Charles T. Simpson : — 

Cardium serratum (L.) Area Sp. 

laevig-atum (L.) Tellina fausta (Don.) 

muricatum (L.) Zoripes edentula (L.) 

sp. Levona pica (Gm.) 

Lutricola interstriata (Say.) Strombus gig'as. 

Corals were not determined. 

Near Orange Cove, west of Lucea Bay, resting on an eroded ridge of 
White Limestone, only 300 feet wide, there is a deposit of gravel with 
small boulders of ten inches diameter, with marl above, the same as at 
Hopewell. 

On Mrs. Roger's hill at Lucea Bay, at an elevation of 80 feet above 
the sea, resting on the eroded shales, for all of the White Limestones 
had here been removed, there is a deposit of from four to eight feet of 
marl resembling the Layton series of the region, in being subsequently 
greatly eroded and in containing small water-worn pebbles, but as no 
overlying formation was seen it cannot positively be asserted to be the 
equivalent although resting on the denuded old foundation. From it 
the following fossils were obtained, and Mr. Simpson also kindly 
determined them : — 

Strombus pug^ilis (L.) Turbo castineus. 

Pecten nucleus (?), (B.) Pleurodonta jamaicensis. 

Area noae. Cardium laevig-atum (L.). 

Lucinea jamaicensis. Venus canccllata (L.) 

Area (like) lienosa (perhaps extinet). Pleurodonta luerina (Muel), var. 
** jamaieensis (Gm. ) towards aeuta. 



From the paleontological standpoint, all of the fossils from the series, 
such as are probably the equivalent of the Layton beds, belong to 
modern species, but the enormous amount of denudation and other 
changes which have occurred since their deposition places the forma- 
tion a considerable length of time ago. 

Of the Jamaican geologists, Mr. C. B. Brown* seemed to most nearly 
appreciate the importance of the later deposits. He describes extensive 
beds of marl, of a mechanical origin derived from the White Limestones, 
as covering considerable areas in southwestern Jamaica, and in many 
places he notes the scarcity of fossils, but nearer the sea, the shells are 
better preserved, and belong to modern species. These deposits are 
preserved in the embayments reentering the highlands of the ** White 
Limestone," and are noted up to an elevation of 200 feet. The term 



* Geology of Jamaica, pp. 208-210, and p.p. 228^230. 
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marl has been used for some of the beds of White Limestones, as 
well as for the newer formations, so that it would require further 
investigations to know how much of his marl formation is referable 
to the Layton series, and how much to the "White Limestones." 
Perhaps a portion of it may be even more recent. 

The Layton series occurs as a veneer up to elevations of 500 feet. 
While often not more than ten or twenty feet thick, it may reach 200 
feet in depth when occupying older valleys which it has partly filled. 

The Layton series is the first formation occurring in Jamaica sub- 
sequent to the " White Limestone," (Older Miocene). The fossils are 
few in number and it is not certain that there are any extinct species 
among, to say the least, predominating modern varieties. The me- 
chanical character, even where the deposits are mostly composed or 
marls, may in part account for the common absence of fossils. The 
i denudation following the Layton epoch has in a great measure carried 

; ' away the formation. Upon the resulting weather-worn country, another 

i^ mantle also largely mechanical, was laid down. The surface of this 

latter accumulation has suffered a less degree of erosion than the 
Layton series, but sufficient to frequently expose the remains of that 
deposit. 

Comparison of the Layton Series with the Matansas of Cuba, and the 
Lafayette of North America, and its Age, — In Cuba the same 
mechanical marls or limestones occur, containing water-worn peb- 
bles, and resting upon similar white limestones of old Miocene or 
Oligocene age, whose surfaces had been greatly eroded. These 
mechanical marls in Cuba have been designated the Matanzas series* 
by the writer. The fossils are usually scarce, but they are modern 
species and quite unlike the Miocene fauna. On the continent the old 
Miocene accumulations are very much eroded, so that they are often 
removed from the valleys, and succeeding them (except in Southern 
Florida), there are the Lafayette red loams and gravels, the latter, where 
present, usually forming the lower part of the series. The thickness of 
\. the whole series, except in the valleys, does not usually exceed twenty 

feet. This formation so extensively surveyed by Prof. W. J. McGeef 
occurs over a broad belt of the Atlantic and Gulf states, and the writer 
has seen it even as far as the southern side of the Gulf of Mexico. In 
place of being derived from the White Limestones of Jamaica and Cuba 
(of Tertiary age), the materials of the American Lafayette formation 
have been derived entirely from the residuum of the decay of rocks of 



* "Geographical Evolution of Cuba," by J. W. Spencer. Bull. Geol. Soc. Am., vol. vii., pp. 67-94, 1895. 
t " The Lafayette Formation." by W. J. McGee, lath Rept. U.S. Geol. Surv., pp. 347-5a«, 189s. 
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various age from the Tertiary, in very small part, to the Archaean, and 
also from other rocks as well as from limestones. Although the sources 
of the materials were so varied, yet the formation presents a remarkable 
degree of uniformity, such as indeed arises from the decay of most 
rocks. 

Owing to like successions in the geological scale, with the same 
breaks above and below, the writer desires to strongly emphasize the 
apparent equivalency in separated regions, between the Layton of 
Jamaica, the Matanzas of Cuba, and the Lafayette of the Southern 
States, with corresponding series in Santo Domingo and the Windward 
Islands. The varied succession of events which has occurred since the 
Layton epoch, places it a long way back in actual time ; and the 
physical successions and interruptions continued alike in Jamaica, Cuba, 
and the Southern States. 

On the continent, there are indications that some of the marine beds 
of Florida and the Lafayette loams and gravels are of the same age, 
but derived from different sources. Prof. W. J. McGee, the great 
exponent of the Lafayette formations, and Dr. W. H. Dall, as well as 
the writer, all provisionally classify the Lafayette as belonging to the 
close of the Pliocene period, especially as the formation is older than 
the glacial deposits, where first they occur in contact in New Jersey. 
From this consideration the Layton epoch has been placed at the 
close of the Pliocene period. The sequence of events will be better 
understood as we proceed. But, if others prefer to regard the Layton 
series, on account of its recent fauna, as belonging to the Pleistocene 
period, it is physically immaterial and only suggests a greater duration 
of Pleistocene time ; and they can transfer the author's references from 
the late Pliocene to an early Pleistocene epoch. The submergence of 
the Lafayette, Matanzas, and Layton epochs may have commenced a 
little earlier in one locality than another, and also ended later, but the 
formation seems to constitute a geological unit. 

The absence of the Mio-Pliocene formations from Jamaica, and in- 
deed from the West Indies, followed by the Layton series, is manifestly 
due to those general elevations preventing their accumulation, for older 
Pliocene deposits occur on the Tehuantepec Isthmus of Mexico, which 
should have theoretically been depressed at the time of the West 
Indian elevation ; and such has been found to have obtained. 
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Epoch of Elevation. — After the Layton epoch of submergence, there 
was a long period of high elevation, during which most of the Layton 
series, forming fringes along the steep mountain sides close upon the 
coast, was removed by denudation. Thus the formation does not 
occur continuously round the island, and is only preserved in protected 
districts or in some indentations entering the highlands. In the typical 
locality, about Low Layton, the Layton series is greatly denuded, and 
upon the eroded surfaces the Ltguanea formation is deposited. In 
many places the scries appears to be covered by the succeeding loams 
and gravels, without being exposed by later erosion. 

Apart from the degradation of the Layton formation, there was a 
marked change in the character between the post-Layton and the 
earlier epochs of erosion. This difference is represented by the deep 
and more or less widened valleys, which dissected the old base planes 
of erosion among the plateaus of White Limestones, and thus gave rise 
to much of the ruggedness of the island. This feature is illustrated in 
Figure 5. The higher margins represent portions of an elevated plateau, 
which has been denuded so as to form numerous prominences of similar 
height, separated by broad, undulating troughs and valleys, indicating 
lower base levels than at present. The rocks are composed of the Old 
Miocene " White Limestones." They have been subjected to denuda- 
tion since their first elevation. Lower down the plateau, there are two 




di.stinct base levels of more recent erosion, besides the modern gorge. 
The stream is stil! deepening its channel, owing to the recent elevation 
<if the land. (See Plate vi,, page 350). 

The feature of primary and secondary valleys and canyons is well 
represented in the coast range plateau from Port Antonio to Annatto 
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Bay, which may be partly illustrated in Map, Figure 6. At the ends of 
the district shown on the Map, the White Limestones have been 




removed for distances of three or four miles, with the formation of com- 
pound valleys in the older strata. Along the rivers, shown on the Map, 
(Figure 6), there are the remains of upper broad valleys deepened into 
narrow canyons along the streams, the relative sections of which are shown 
in Figure 7. 
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The secondary valleys are not broad undulating plains and ridges, 
such as characterized the Mio-Pliocene erosion, but such as result from 
the widening of old gorges by rains and streams as shown in Figure 7. 
Behind the coastal highlands of White Limestones (as in Figure 6), 
there are large valleys bearing a relationship to the depressions across 
the rocky highlands (such as 1. 1. in Figure 7). These are surrounded 
by amphitheatres of hills, all showing gradients which in part reach to 
several hundred feet per mile— in short, like gigantic washouts. While 
the canyons record the amount of recent elevation, yet the valleys above 
them indicate that the higher work of the streams dated back to the 
great post-Layton or Pleistocene elevation. 
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Turning now to the submarine plateaus adjacent to Jamaica (Map^ 
page 328), the soundings indicate the general character to be thstt of a 
submerged table-land now 3,000 or 4,000 feet beneath the surface of 
the sea. Across this submarine plateau, there are several deep trenches 
like those of the Jamaican highlands but of greater magnitude, for 
obvious reasons. Thus a few miles southwest of Jamaica, where the 
edge of the shelf is covered by 4,800 feet of water, there is a drowned 
channel 2,400 feet deeper. South-east of the island, before reaching 
Morant Bay, another narrow valley is depressed to 5,000 feet, or 2,000 
feet below the adjacent level of the plateau. The Kingston embay- 
ment already shown in Figure 4, is another example. On approaching 
Haiti, a characteristic embayment of great depth, surrounded by 
steeply sloping sides, reaches to a depth of 4,000 feet below the floor of 
the plateau, or 11,000 feet below the surface of the sea. Upon the 
northern side of this same plateau, for a distance of over a hundred 
miles, the drowned valley is conspicuous, having a breadth increasing to 
twenty miles, and a depth of nearly 7,000 feet, with depressions 
suggesting that it may generally reach to nearly 10,000 feet, while the 
northern ridge is submerged only 4,000 feet. The head of this drowned 
valley approaches the embayment near Haiti, and the trench connect- 
ing them is considerably deeper than the general surface of the 
submarine table-land. These deep channels dissecting the drowned 
plateaus have very much the same ratio of their parts, but from two to 
four times as great as the deep valleys of Jamaica, and they also receive 
tributaries from various directions. The topographic forms suggest a 
similar origin for the plateaus in the same general Mio-Pliocene period, 
(whether above or below the surface of the sea), with the subsequent post- 
Layton, that is to say, early Pleistocene, elevation of great proportion. 

A comparison of the erosion features before and after the Layton 
epoch may admit of further explanation. The earlier erosion was 
characterized by broad undulations (the period of the formation of the 
plateau surface), proving the general degradation of the country, lasting 
for a long period at base level of erosion, thus requiring a lower altitude 
for the plateau on its great extension seawards. Probably both condi- 
tions obtained, for a portion of the elevation of the interior district 
appears due to a comparatively recent squeezing upward of the plateau 
and mountain mass, as has been definitely observed in other islands. 
Whether the terrestrial and submarine plateaus represent entirely 
different steps of the Mio-PIiocene erosion features, or in part were once 
a continuous base level, subsequently dislocated and modified, can 
hardly be determined at present. Similar features are more perfectly 
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seen in Mexico, where the table-lands more than 6,000 feet above the 
coastal plains demonstrate their own recent elevation, and yet, had the 
lower coastal plains rising now to 1,700 feet above the sea, been formed, 
with the high escapement behind them exposed to denudation so far 
above the base level of erosion, the plateaus would have been dissected 
by valleys penetrating the highland mass infinitely farther than those 
of the present border. Thus it is suggested that the plateau region 
may have received upward thrusts, bringing side by side features of 
old worn down topography, and others of the most recent date. 
Accordingly similar features in Jamaica, but with the plateaus more 
degraded than in Mexico, suggest that the land and submerged 
plateaus of Mio-Pliocene age were moulded when the base levels of the 
two regions were more closely related than at present. 

The great deep channels, whether above or below the sea, canyons or 
valleys, and fjords, alike dissect the plateaus of which those beneath 
the sea have the greater magnitude with consequently greater incisions. 
These features represent a period or epoch subsequent to base leveling 
of the plateau surfaces. These deep valleys upon the land and upon the 
border of the sea, are of post- Lay ton Age, as the deposits of that epoch 
have been penetrated by the subsequent erosion. This feature suggests 
their origin generally at the more recent date, rather than of pre-Layton 
Age with the valleys partly refilled and again reopened. This last view 
in part might be considered, but it would necessitate two epochs 
of enormous elevations, yet of much shorter duration than the period 
of Mio-Pliocene base leveling ; one before and one since the Layton 
epoch of submergence. Moreover, the epoch of greatest elevation on 
the continent is post- Lafayette, with the consequent enormous amount 
of excavations of the valleys. Consequently the writer is not inclined 
to regard the developments of the very deep valleys as reopened pre- 
Layton channels, as he was disposed to do at an early period in his 
West Indian studies. 

The Liguanea Formation, — After the epoch of Pleistocene elevation 
just described, Jamaica sank so that the coastal region was depressed to 
600 feet more or less, and loams and gravels were deposited upon the 
floors of the drowned lands. To these accumulations the name of 
Liguanea, being that of the coastal plain from Kingston for twenty-five 
miles westward, has been given. This formation is essentially a mantle 
of 20 feet in thickness, or more in the buried valleys, which is uncon- 
formably deposited in places upon the Layton ruins, and where these are 
removed, as is often the case, upon older formations. The Liguanea 
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formation embraces much of what the Jamaican geologists call the 
alluvium without further designation. Its principal development is on 
the southern side of the island, as the mountains come close to the sea 
upon the northern side, but even there it occurs at many places. It 
has been seen at all altitudes below 600 feet, but it may not in every 
district reach so high. The stratification of the loam is often indistinct, 
or it may be characterized by lines of pebbles, especially in the lower 
portion of the series. Yet, in the sections exposed by some of the 
streams, the stratification is shown, and in the delta where the Hope 
River leaves the mountains, it is over 100 feet thick, with a large 
amount of the material composed of stratified gravel, often coarse, with 
even large boulders from the mountain valley deposited along the bed 
of the streams. The pebbles are all water-worn, and where not 
wanting, constitute the lower part of the formation. They are in 
places composed of both White Limestones and older rocks brought 
down by the streams. 

The loams vary from grayish to reddish, according to the sources of 
the materials. The redder loams are apt to contain great quantities of 
pellets of oxides of iron. The loams are derived from the residual 
soils, accumulated upon the decay of the White Limestones being 
washed down to the sea. Such materials may also be commingled 
with disintegrated shaly or sandy rocks brought from the interior by 
the streams. Back of Kingston, (see Figure i, Plate V.), the formation 
forms a mantle occurring up to an elevation of 550 feet on the Mono 
estate, and somewhat higher nearer the delta where the Hope River 
leaves the mountains. At this locality the river has cut through and 
exposed nearly 1 50 feet of loams, gravels and boulders. The location 
may be seen in Map, (Figure 4, page 337). The Liguanea plains 
slope a hundred feet in the mile, but outside the gorge of the Hope, the 
surface is seldom deeply channeled by the running waters. The surface 
appears to have been originally in steps which are now generally 
reduced to a nearly uniform grade. In St. Thomas-in -the- Vale, the 
Liguanea gravels and loams were noticed at elevations between 300 and 
400 feet. On the seaward side of Long Mountain, east of Kingston* 
the Liguanea formation rests unconformably upon the Layton series at 
an elevation of 1 50 feet. 

Overlying the volcanic rocks and also the Layton marls, where not 
eroded upon the seaward side of the volcanic hills of Low Layton, the 
stratified Liguanea gravels occur. The formation was seen to an 
elevation of nearly 450 feet. This is illustrated in Figure 2, Plate V. 





of Low Laylon. 
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. Some marls and coast limestones noticed farther west may be the 
local equivalents of the Liguanea loams and f^ravels. In the embay- 
ments of low plains entering the southwestern highlands, this formation 
seems to be quite extensively represented in the alluviums described by 
Mr. Brown. On the northern side of the island, the development of 
the coastal plains is so slight that only fragments of the formation are 
there preserved. When seen by the writer, no fossils were found in the 
loams, although a few are reported in some " alluviums." 

Comparison of Liguanea Series with the Zapata of Cuba, and the 
Lafayette of North America. — In Cuba, the Zapata red loams and 
gravels* of the same general character and development as the Ligu- 
anea, and occupying the same general position on the eroded surfaces 
of the Matanzas, equivalent to the Layton (or late Pliocene?) formation, 
appear to be the representatives of the Jamaican deposits. 

So also the Columbia loams and gravels, covering 150,000 square 
miles of the Atlantic and Gulf states, as described by Prof W. J. Mc- 
Gee,+ appear to be the correlative of both the Liguanea and Zapata 
formations of Jamaica and Cuba. The same formation extends along 
the eastern side of Mexico to at least as far as the Tehuantepec 
Isthmus ; and Gabb describes a formation in Santo Domingo that may 
be included here, and apparently the same formations occur in some 
of the Windward Islands. The Columbia and Lafayette formations 
are very widespread, and show some unequal elevations of the landi 
but no discordance in the succession of physical changes throughout 
the extent of their development, along the margin of the continent for 
at least 2,000 or 3,000 miles in length. So also the general uniformity, 
where known, throughout the encircled Antillean region has a similar 
character. Although the magnitude of the terrestrial oscillations 
varied somewhat, and may have commenced and ended earlier in one 
locality than in another, yet the Liguanea, Zapata and Columbia 
formations appear to be an expression for the same formation in 
separated localities. 

That the Liguanea formation is very often seen well stratified at con- 
siderable elevation near the sea shore, seems sufficient evidence of its 
origin at sea level, as there could have been no barriers to exclude the 
oceanic waters, although marine fossil remains in it are not certainly 
established. In this respect, the character is identical with the Colum- 
bia formation of the continent. It is possible that some of the isolated 



* " Geojfraphic.iI Evolution of Cuba," by J. W. Spencer, Bull. Geol. Soc. Am., vol. vii., pp. 67-94. 
t Cited before. 
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marls with modern fossils seen on the north-western coast may belong 
to this series. 

MODERN HISTORY. 

Epoch of Elevation, — At the close of the Liguanea epoch, the land ' 
rose to an altitude of not merely the height of the Liguanea series, but 
to an elevation of 120 feet more. At this time an epoch of considerable 
erosion was commenced, which is characterized by all of the rivers leav- 
ing the highlands through freshly excavated canyons, where the streams 
are still deepening their channels. The canyon epoch was more recent 
than the Liguanea formation, as this last is dissected by them. The 
evidence of greater elevation than at present is preserved in the 
valleys and channels crossing the submerged shelf upon the southern 
side of the island. On the northern side, the evidence is scarcely avail- 
able on account of the narrow submarine fringe ; but in the little 
valley of Dry Harbour, which is submerged to a depth of over 200 
feet with a bar in front of it less than 1 8 feet below the surface, which 
could easily be formed by coastal currents as the district has since been 
sinking, there may be evidence of somewhat greater recent depression 
than is recorded on the southern side of Jamaica. The occurrence of 
the large swamp formations at the mouths of many of the rivers, as 
well as the drowned channels, also indicates the depression subsequent 
to the modern post-Liguanea elevations of 120 (or 200) feet. 

Hope River leaves the mountain regions opposite the northern end 
of Long Mountain (see Map, Figure 4, page 337), and its former 
course was over the Liguanea district, not apparently in modern days, 
but before the Liguanea epoch, during which time the channel became 
obstructed to an elevation of about 600 feet above the sea. Upon the 
post-Liguanea emergence, the Hope River turned across the neck of 
Long Mountain (see Figure 1, Plate V., page 349), and has since made 
a canyon three miles long. This neck was about 550 feet above the pres- 
ent sea level. The floor of the upper part of the gorge is now 150 feet 
deep, or about 400 feet above the sea. In the three miles it descends 
300 feet and abruptly enters a broad valley. The width of the gorge 
at its base is from 50 to 75 feet, although it is often reduced to 20 feet 
(Figures i and 2, Plate VI.). This canyon represents the amount of 
post-Liguanea erosion, and throughout its length, it is excavated out of 
the " White Limestone." The post-Liguanea elevation was thus suffi- 
ciently long ago to permit of the formation of canyons three miles long, 
and from 1 50 to 500 feet deep. 

All the other rivers crossing the " White Limestones " have similar 
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4:anyonSy such as those along the streams shown in Map, Figure 4. 
Above the canyon sections, there are benches marking the former floors 
of the valleys, before the post-Liguanea uplift (as represented by the 
base levels shown in section at l.L, Figures 5 and 7, and z in Figure 

I)- • 

Terraces, — Remnants of terraces are common, but they are usually 
very much denuded by the tropical rains which may amount to ten 
inches fall within twenty-four hours. It is almost astonishing that any 
loams and gravels resist such washes. Under these conditions the 
torrents rise to great heights in the gorges, so that large boulders 
commonly five feet and occasionally ten feet in diameter are carried 
down the channels for many miles from their original beds. 

Back of Kingston the Liguanea plain rises 350 feet in three and 
a-half miles, and near Hope Toll Gate to about 600 feet ; but this is 
upon the edge of the delta of the Hope River, where it leaves the 
mountains. A short distance away, on the Mono estate, there is a 
beautiful terrace plain at 550 feet (bar.), and lower terraces at 5CK) and 
460 feet. Below this level the river enters the ca?tyon. These are true 
terrace steps, each marking the lowering of the base level of the erosion 
of the river. Through the canyon^ which is more recent, there is no 
terrace, but at the lower end where it expands to a broad valley, another 
terrace at 150 feet is seen. The floor of the valley is here ICK) feet 
above tide, but the bottom merges into lateral terraces of about the 
same height along the lower reaches. Other terraces at 50 and 25 feet 
also occur. 

Terraces, corresponding to those of the broader parts of the Hope 
River valley, ought to be engraved upon the Liguanea plain, but they 
are only faintly recorded. These open plains which have been ex- 
posed not only to the tropical rains, but to the cultivation of 350 
years, would naturally have the faces of the terraces, of which only the 
more striking have been noted along the Hope, graded down to a some- 
what uniform slope ; but even now some of these steps are still 
recognizable. On the southern end of Long Mountain, there is a 
bench cut in the White Limestone at an elevation of about 550 feet, 
corresponding in height to the Mono Terrace (at 1 1., Figure 5, page 344). 

Along the line of the railway, west of Old Harbour, terraces of 
gravel, etc., were noticed at 275, 250, and 175 feet, and beyond Porus 
Station at 400 feet. Still farther, the Melrose valley appears to be a 
terrace floor protected in a cove among the mountains. In St. 
Thomas-in-the-Vale, back of Spanish Town, terraces are well shown at 
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altitudes of from 300 to 400 feet, but these may have been due to a dam 
near Bog Walk. 

Along the Rio Grande, back of Port Antonio, remains of valley 
terraces were noticed at Unity Hall, Golden Vale, and near Windsor, 
at elevations up to nearly 275 feet ; and along the Foxes, a tributary of 
the last stream, at 375 feet. Along the coast in this region, there are 
remnants of baseplanes or terraces at 50-60 feet. On the neck of the 
ridge connecting the Low Layton volcanic hills with the coast range 
where the road crosses between two streams, there are the remains of 
an old terrace at about 375 feet above the sea. At many points west- 
ward, there is a bench or terrace between $0 and 80 feet, as beyond 
Buff Bay and Montego Bay. Indeed, there is a fine terrace at the last 
named place at 50 feet, and several higher benches arc engraved upon 
the point north-east of the bay. Along the northern side of the island, 
■J the lower bench of coast limestones commonly rises from 10 to 25 feet. 

.1 South of Montego Bay, along the Grand River, there is a broad 

valley, which, below Cambridge, has an altitude from 400 to 500 feet 



\ 




above the sea. Here there are distinct terrace steps, showing the 
lowering of the base levels of erosion. In another valley, near An- 
chovy, there are terraces between 675 and 700 feet. Nearer the edge of 
the mountain region above the Bay of Montego, there are benches at 
corresponding heights. 

In the valley of Great River, there is a peculiar feature in that there 
are many islands of rocks rising from loo to 2cx) feet above the floor, 
which is from 400 to 500 feet above the sea. Some of them may be 
more than half a mile long, but many are shorter and comparatively nar- 
row, occupying only a few acres. The sides are precipitous as shown in 
Figure 8. Their surfaces are substantially remnants of a previous floor 
of the valley (or base level, probably of Layton age), which must have 
been between 600 and 700 feet above the sea, A thin coating of 
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tufaceous deposit is common on these rock islands. Sea caves excava- 
ted in the walls of these islands were also seen. These terraces in part 
mark the pauses in the post-Liguanea elevation of Jamaica. 

Coral Reefs, — As has been pointed out, the post-Liguanea elevation 
reached an altitude of 1 20 feet, or possibly 200 feet on the northern side, 
higher than now, as the streams cut channels to this depth, which have 
since been drowned, (see page 350). Then followed the episode of 
depression to about 25 feet below the present altitude, when coral reefs 
and modern limestones began to be formed, which since then have been 
raised from 10 to 25 feet, or locally more. The narrow reefs occupy a 
considerable portion of the coast line on the northern side of the island, 
and were specially studied to beyond Montego Bay. Where the corals 
form the coast line, there are no beaches, except in coves. The floor of 
Montego Bay is covered with a beautiful garden of corals, of both 
massive and branching varieties. In part, the coral reefs which are 
raised to form the coast limestone, may be replaced by shell beds 
(Brown), and it is possible that some of the low fossiliferous shell bear- 
ing marls seen west of Montego Bay belonged to this modern episode, 
that is those beds which were not succeeded by other late formations. 
Still some of the coast limestones are the remnants of the older forma- 
tions, such as those near Orange Cove and Hopewell. 

Beaches. — The formation of the beaches is an interesting feature, as 
they are the exact reproduction of the deserted beaches of the Great 
Lake region of North America, but unlike the sandy Atlantic beaches at 
least south of New York, and many other places noticed north-east of 
that city. They form ridges from three to five feet above the sea, with 
depressions behind them, and in composition they are made up of sand 
and gravel, often somewhat coarse, derived from the harder portions of 
the White Limestones, or older rocks brought down by the streams. 
Along the Atlantic coast, all of the gravel has been ground to sand or 
very fine material, before reaching the present coast, and the beach 
ridges are not so sharply defined as in Jamaica. The Jamaican ridges 
appear to be due in part to the presence of the gravel in large quanti- 
ties, and also to the almost complete absence of tides. In the Lake 
region the gravel has been derived from the boulder clay. The ridges 
are often not more than 25 feet, or they may be 200 feet across their 
crests. They are well developed between Hope Bay and Low Layton 
volcano, also west of Buff Bay and at Annatto Bay. West of Buflf 
Bay a good representative of raised beaches may be seen. 

Another interesting beach is that in front of Kingston Harbour 
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(Figure 4, page 337), which is called the " Palisades,'* with a length of 

about eight miles. The depth of the water inside reaches to 60 feet 

^ Before the district sank subsequent to the post-Liguanea elevation, 

Kingston Harbour was only a continuation of the Rio Cobre. When 
the land was depressed so that the coast line occupied the location of 
the eastern end of the beach, a bar was thrown across the valley, and 
the beach slowly developed as the land continued to sink. The mouth 
of the harbour was subsequently changed to the present outlet. 

Alluvium. — Owing to the late elevation ot the land, the slopes of the 
streams have not been reduced sufficiently to allow the deposition of 
much alluvium along their courses. However, at the mouths of many 
of the rivers, especially along the southwestern end of the island, there 
are extensive marshes. Indeed, from their broad character, a late sub- 
sidence seems to have occurred, if not in progress at present. The sink- 
ing of Port Royal (at the end of the Kingston Palisades) in 1697, from 
earthquake action cannot be taken as evidence of changes of level of 
the coast line. 
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A Review of Erosion Features since the Miocene Period, — The 
features of denudation have formed prominent diagnostics in the pres- 
ent researches, and consequently had to be separated and partly con- 
sidered in several connections. In these erosion features, the records of 
the history of the land are as clearly told, as in the fossils is the history 
of the sea. Owing to changing conditions from terrestrial to marine, 
and back again, both departments of geology have to be considered, 
and each makes the other study the more valuable. The Mio-Pliocene 
denudation was enormous, but it was effected with the land near the 
base level of erosion. This condition need not imply that the land was 
actually low, but the sea may have been much farther from the modern 
plateau than now, as is suggested from the submarine banks, only in the 
elevation of the land Jamaica may have been abnormally lifted above 
the now submerged plateau ; and the seaward margins, from which 
even the " White Limestones " had been mostly denuded, were de- 
pressed. Since the early Miocene period, the " White Limestones " 
themselves have been raised 3,000 feet. The Mio-Pliocene period was 
one of erosion affecting the island beyond its present margins ; and 
this long period of denudation was ended by the Layton submer- 
gence. The post- Layton degradation, (that is the early Pleistocene), 
was also of considerable duration, and represented very great eleva- 
tion with the formation of deep valleys, but the country was not 
ground down to the base level of denudation as during the long 
Mio-Pliocene elevation. The later, or post-Liguanea, erosion has been 
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of vastly smaller proportions than the previous, and is represented by 
the canyons not yet widened into valleys. The higher mountains are 
covered with deep soil, the result of the decay of the rocks. This loose 
material subjected as it is to the heavy tropical rains washing the very 
steep slopes, suggests that they must have been thrust abnormally high 
in very recent times, for such material could not long resist the atmos- 
pheric action. The descent of the mountain streams may be from 500 
to i,0CXD feet in a mile. 

Faulted (?) Basins. — On referring to the map, (Figure 6. page 345), the 
belt of White Limestones, from 700 to 1,000 feet in altitude above the 
sea, occurs in front of several deep valleys. The higher portions of 
these valleys correspond to depressions across the limestones, but the 
lower portions are too low, and yet so large that they could hardly have 
been excavated since the canyons have cut through the White Limestone 
belt, which rises from 200 to 500 feet above the inner valleys. It is 
suggested that these valleys, although erosion depressions, have been 
obstructed by recent faultings. The feature is repeated in Cuba, where 
the writer found the evidence of very late faulting, which brought up 
the barrier in front of the large Yumuri Valley, near Matanzas. 

St. Thomas-in-the-Vale is a valley about six miles long and from 
three to five broad, and surrounded by high mountains. At its upper 
end it has an elevation of 700 or 800 feet, which gradually declines, so 
that near Bog Walk it is not more than 300 feet above the sea. It is 
plainly an erosion valley, from which the higher portions could have 
been drained across the depression in the mountains back of Spanish 
Town, yet such could not have been the case with the lower level that 
is now drained by a narrow post-Liguanea canyon. Some have 
regarded it as having been drained by underground channels. But for 
such a large valley, this explanation seems somewhat inadequate, and 
its origin by the uplift of the mountain barrier to the south, accompanied 
by faulting, is suggested. 

The Terrestrial Oscillations. — Complex as it may seem, there have 
been numerous oscillations since the early Tertiary days. After the 
abysmal subsidence of the Pteropod marls, about the early Miocene days, 
the elevation did not culminate until in the early Pleistocene, when it 
reached 7,000 to 10,000 feet, as shown by evidence adjacent to the island. 
The Mio-Pliocene elevation was of moderate porportions, with the Lay- 
ton submergence, of a few hundred feet, about the close of the Pliocene 
period. Then the great post-Layton elevation was succeeded by a 
depression of the land to a few hundred feet lower than now ; another 
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considerable upward oscillatioii of 120 to 200 higher than now occurred, 
with the following depression a few feet lower than now ; again a slight 
elevation represented by the modem raised Coral reefs, but we do not say 
whether the movement of the present day is one of rising or sinking. 
Thus we absolutely find, commencing with the Mio-Pliocene broad 
lands, no less than four epochs of elevation separated by those of sub- 
sidence. But most of these movements have been of small amounts, 
every one in each direction having reached gigantic proportions. These 
numerous terrestrial changes are also recorded in Cuba and on the 
Continent. 
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TABLE OF THE GEOLOGICAL SUCCESSION AND OSCILLATIONS 

IN JAMAICA.* 



Systems. 



Modem 



Formations and Their Movements. 



Modem coral terraces ; elevation 10 to 25 feet. 
Formation of coralline limestones ; submerg-ence 10 to 25 

feet. 
Formations of channels over banks ; elevation 1 20 ( + ) 

feet, equals maximum modem elevation ; caftyoffmsLk' 





ing" epoch. 
Formation of terraces ; submergence 550 ( + ) feet, (repre- 
senting post-Liguanea emergence). 


Pleistocene 


Liguanea formation (red loams and gravels) ; subsidence 
600 ( + ) feet. Unconformably on various formations. 

Post-Layton elevation ; an epoch of enormous erosion ; 
altitude from evidence within the submerged Jamaican 
plateau, from 7,000 to 1 1 ,000 feet ; Strata not deformed 
at this time, but with the mountains higher than in the 
earlier periods. Great deep valleys. 


Pliocene 


Lay ton formation (marly beds, and also loams and gravels); 
subsidence 450 ( + ) feet. Unconformable on White 
Limestones, etc. 

Pliocene, or Mio-Pliocene elevation ; an epoch of long 
duration and great amount of erosion; altitude infer- 
ior to that in the post-Layton elevation, but high 
enough for the removal of the Miocene limestone be- 
low sea-level. This was a period of general elevation 
of the land, and erosion to broad base-levels. 


Miocene and Eocene. . . . 


Series not physically separable, and the upper beds may 
be entirely removed; no beds newer than the older 
Miocene remain. The prominent beds constitute the 
** White Limestones with a thickness of 2,000 feet ; 
subsidence 3,000 feet ; Foraminiferal marls occur be- 
low the ** White Limestones." 







Eocene, Cretaceous, and 
perhaps older form- 
ations 



Slates, sandstones, conglomerates, limestones, igneous and 
metamorphic rocks constituting the dislocated base- 
ment of the ** White Limestones " of the interior of 
the island. 



• Altitudes refer to elevations above or depressions below sea level. 
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RESEMBLANCES BETWEEN THE DECLIVITIES OF HIGH 

PLATEAU AND THOSE OF SUBMARINE 

ANTILLEAN VALLEYS. 

By J. W. Spencer, M.A., Ph.B. 

(Read February 5, 18^), 

In the " Reconstruction of the Antillean Continent/** the writer 
brought together a vast number of data showing that everywhere 
crossing the southeastern coastal plains of North America, the rivers 
flow over deeply-buried ancient channels before entering the sea, 
thus indicating a submergence of the land. The direction of these 
rivers is mostly transverse to the mountain range as well as to the 
coast lines. Beyond the sea shores, and amongst the West Indian 
Islands, there are extensive submarine plateaus, regarded as Mio- 
Pliocene plains, now submerged at various depths between 2,500 and 
5,000 feet. These are dissected by fjords, or drowned valleys, of great 
depth, which are found to be continuations of the land valleys. They 
are traceable to depths of more than two miles, and receive tributaries 
converging from all possible directions. These submerged river systems 
are recognizable in all portions of the Antillean basins, and the more 
important of them are described in the " Reconstruction of the Antillean 
Continent." They are shown upon the accompanying map. 

In the previous paper on " Late Formations and Great Changes 
of Level in Jamaica/'f the drowned plateaus adjacent to that island, 
and their dissection by the deep channels, are described. The 
phenomena show the recent extension of continental lands so as to 
include the Jamaican mass, as illustrated on the accompanying map. 
The dissection of these plateaus is of much more recent date than the 
formation of the drowned plains. Upon the adjacent lands these 
channels dissect the Lafayette formation of America, the Matanzas of 
Cuba, and the Layton of Jamaica^ which appear to be local equivalents 
of widespread accumulations, resting unconformably upon the old Mio- 
Pliocene land surfaces ; consequently, these drowned canyons and deef> 

* Bull. Geol. Soc. Am., vol. \\., pp. 10^140. 1894. 
t Trans. Can. Inst., vol. v., pp. 395-357. i8q8. 
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valleys date from the earlier Pleistocene epoch, even if in part they 
should be of greater age, refilled with these last named deposits, which 
were largely carried away by subsequent denudation during the epoch 
of great elevation. 

r In the original paper on the " Reconstruction of the Antillean Con 

tinent/' the declivities of the land valleys were scarcely compared with 
those drowned beneath the sea. Indeed, in order to draw the analogy 
it was necessary to make a study of the slopes of the valleys dissecting 
the margins of the high table-lands of Mexico* and the Western States* 
and such comparison is offered in the following pages. 

In the Appalachian mountains some of the valleys are from ten to 
twenty miles across, occupying in places anticlines in the structure of 
the formations, or extending over many anticlines and synclines alike, 
or crossing the trends of the beds, for there the strata are usually much 
folded or upturned. The valley of Lookout Creek varies from two to 
four miles in width, and it is bounded by table-lands from 500 to 1,000 
feet above it. Even at the divide between its head and that of Will's 
Creek, flowing in the opposite direction, its breadth is more than two 
miles, and the bounding escarpments 500 feet high. The average 
declivity of the valley is over ten feet per mile. 

The Mississippi system is a representative of great streams flowing 
over a continental plain, which is now so reduced in height above the 
sea level, that there is comparatively little deepening of the channels* 
and indeed, the valleys of all the larger branches arc more or less 
deeply silted over with river deposits. Above the mouth of the Ohio, 
the Mississippi River flows through a valley from three to eleven miles 
wide, bounded by rocky escarpments, commonly of limestone, rising 
from 100 to 500 feet above the floor. The length of this reach is about 
700 miles, although over 800 miles, if the winding of the valley be 
more closely followed. The mean .gradient of this section is six- 
tenths of a foot per mile. From the mouth of the Ohio River to 
the Gulf of Mexico, the direct distance is 550 miles, although the 
river is twice as long. The mean slope of this portion of the 
valley is five-tenths of a foot per mile, while that of the river is 
only half as much. The Mississippi River now flows over a buried 
valley, the floor of which is from 100 to 200 or 300 feet below its sur- 
face, so that the declivity of the ancient channel below the mouth of the 
Ohio is over one foot per mile. The river throughout this portion of its 
course, wanders over alluvial flats from forty to eighty miles wide, and 

* " Great Chaagfcs of Level in Mexicft and the Intcroceanic Conncctiann." Bull. Gepl. Spc Am., vol. 
ix., pp. I3-J4 1897. 
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these flood-plains are bounded by high bluffs of soft or incoherent rocks 
of Cretaceous and early Tertiary ages, and later superficial deposits, in 
contrast to the hard Paleozoic formations of the upper section of the 
valley. The difference of width of the upper and lower portions of the 
valley is mostly due to the rainfall acting upon the more readily yielding 
strata during a long period of base level of erosion. The lower part of 
the buried valley reaches to the great depth of about i,ooo feet below 
the Gulf of Mexico.* If the region should further subsidef by 300 feet, 
the river would become an estuary like that of the St Lawrence. 

The Colorado River, of the West forms another type of valleys. It 
flows from elevated plateaus, some of which have altitudes of 8,000 or 
10,000 feet above the sea. From Echo Cliff, the Marble canyon extends 
sixty-six miles to the mouth of the Little Colorado River, below which 
the gorge of the Grand canyon reaches 195 miles to Grand Wash, but 
the canyon is twenty-five miles longer. The gradient of the river is 
commonly between seven and eight feet per mile, although reduced in 
parts to five feet, or increased to twelve feet in others, and locally it is 
nowhere more than twenty-five feet. The mean slope is accordingly 8.5 
feet per mile. (These slopes are illustrated in figure 2, page 364). The 
inner canyon may have a breadth equal to the depth, or from 3,500 to 
4,000 feet, but the outer canyon has a width of from five to over twelve 
miles, with bounding escarpments 2,000 feet above the higher floor. 
The outer valley suggests that the region was at a lower base level, 
when the altitude ci^uld not have been at more than a slight elevation 
above the sea, like that of the modern Mississippi valley. 

The gorge of the Niagara River is seven miles long, and although the 
volume of water is very large, the mean declivity is about sixteen feet 
per mile ; but locally there are great rapids and eddies. 

Equally important, with the study of the slopes of the great valleys and 
rivers, is that of the gradients of their short tributaries. These are often 
hardly more than stupendous washouts, forming great amphitheatres. 
The gradients of these short valleys may be from 400 to 600 feet per mile 
for a few miles, but this is greater near its head, and less along its lower 
portions. The declivity is never less than 200 feet per mile (DuttonJ). 

* The depth h.iK lon^ bfcn known to exceed 600 feet, but lately Mr. E. L. Corthell has found by bonn^fii 
that it reaches to abi>ut i,(xx> feet. 

t Mr. Corthell has also found that the reg'ion about New Orleanm m Hinkinfif at the rate of five feet a 
century, "(.reittfraphicnl l>evcK>pmenti^the Lower MissiHstppi." Communicated to the Britinh Association, 
Toronto, 18^)7. 

{ The measurement*! were t.iken from the ** Tertiarv Histor\- of the Grand Canyon District " (of the 
Colorado of the West), by C. E. PuttondHSa). 
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Another class of valleys may be seen between Vera Cruz and the 
edge of the table-land, by following the route of the Mexican railway 
from the coastal plain, just below Atoyac, to Esperanza, a town situated 
upon the margin of the plateau, at an elevation of 8,cxx) feet above the 
sea. The section is shown in figure 5, page 365, or on a scale less 
vertically exaggerated in figure i. The valley may be considered as an 








a Sgg LaMi >lo 



Figure x. — Section between Enperanza and Atoyac, Hhowtnff the descent of the valley by gradation steps, 

or a succession of base level.s of erosion. 



abrupt incision in the floor of the plateau. It is about forty miles long, 
although the railway has a much greater length on account of its wind- 
ings. The upper four miles, forming the amphitheatre heading the 
valley, have a mean descent of about 600 feet per mile (although the 
uppermost mile represents a descent of a thousand feet). If reaches 
of eight or ten miles be taken, the mean slope is 150 feet per mile, 
except below the city of Orizaba, where the declivity is about half as 
great. The analysis of the slopes shows that they consist of very gently 
declining, or almost level, steps, with abrupt frontal margins. Often 
several steps coalesce so that, in places, they form one, several hundred 
feet in height. In such cases, the platforms are dissected by short 
canyons^ such as may be seen at Atoyac, near Fortin, below Maltrata, 
and at other places. The canyons characterizing the edges of the steps, 
or terraces, are narrow and deep, and they are less than half a mile long, 
representing the small amount of work since the last elevation of the 
late base level of erosion. 

The more or less buried valleys crossing the coastal plains of the 
southeastern part of the continent are frequently from two to four 
miles wide, at distances of 100 or 200 miles from their mouths, and from 
six to ten miles wide upon nearing the coast, which varies from fifteen 
to nearly 300 miles from the edge of the continental shelf It has been 
already stated that the Mississippi valley is from forty to eighty miles 
wide, and that the upper terrace plain of the Grand auiyon of the 
Colorado is from five to twelve miles wide, with bounding escarpments 
2,cxx) feet high. The St. Lawrence is a partly drowned valley, seventy 
miles wide for the last hundred miles of its course, before reaching 
Anticosti Island, and about thirty miles in breadth for the next hundred 



1897-98]* HIGH PLATKAU AND SrSMARINE ANTILLEAN VALLEYS. 363 

miles above. It is reduced to fifteen miles in width only, near the 
mouth of the Saguenay, which is 325 miles above Anticosti. 

Upon the edge of the continental plateau, the Bahaman Channel 
(extending from the Straits of Florida, along the northern side of the 
Bahama Islands*) or drowned valley, has a breadth of seventeen milesi 
(although its depth is 1 1,898 feet) where the adjacent shelf is submerged 
5,650 feet. The deeper part of the drowned valley of the Mississippi has a 
breadth of twenty. The broader plain-like floors of the Floridian Channel 
(^the drowned valley extending from the shallowest part of the Straits of 
Florida to the floor of the Gulf of Mexico. See Map), are rarely 
forty miles wide, and the deeper ones may be reduced to ten miles. 
Among the Bahama banks, the deep valleys have a breadth of ten or 
fifteen miles, while the broader and shallower portions near the surface 
of the sea may reach from forty to sixty miles in breadth. There are 
numerous short amphitheatres, indenting the margins of the submarine 
plateaus, which relatively have no greater magnitudes and declivities 
. than their counterparts which are tributary to the Colorado, or others 
indenting the margins of the Mexican table-lands. 

From a vast number of examples studied, of which these given are 
only types, the conclusion is that the magnitude of the submerged 
valleys under the varying conditions is no greater than that of the 
valleys upon the surface of the continent. 

The gradients of the submarine valleys, if considered without their 
analysis, would be wholy misleading, just as it would be to suppose a 
uniform descent for the valleys dissecting the border of the Mexican 
table-lands. Of the various submerged valleys, the Floridian channel 
offers one of the most complete subjects for study, and its slopes are 
illustrated in figure 2. For purposes of comparison, the declivites of the 
Floridan valley, and those of two other valleys (figures 5 and 6), 
descending from the table-lands of Mexico, are drawn to the same scale 
as shown on a following page, but the scale of the land valleys is too 
small to illustrate the numerous terrace steps. Other examples of the 
submarine gradients are shown in the sections of the Bahaman and 
Abacan (figure 3). and Cazonan (figure 4), channels, the last of which in 
magnitude closely resembles the Atoyac valley. If the declivities of the 
valleys, descending from the Mexican plateau be taken as a whole, 
the slopes will be observed to be more precipitous than the greater steps 
now known in the descent of the Floridian channel, or of the channels 
amongst the Bahamas. 



*S«c Map ^ep^oduct^l from the " Rcconntruction of the AntiUean Continent." opposite paife 357. 
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FiuURK 4. — Sections of the suhmertfed Cazonan valley (south 
of Cuba). It is much shorter than the other sections shown, :tnd 
somewhat resembles a great ampitheatre. 




FiGi'RE 5. — Section showinff the descent of the valley dosccnd- 
ing from the McTcioan plateau .in J omcrt^inK^ on the coastal 
plains at Atoyac. 







Fiui'Rie 6.— Section of a Mexican valley descending; to Mon- 
terey. 

These sections \.\i valleys descending from the Mcxic.in pla- 
teaus are drawn on sfinie scale as those submerged. The sec- 
titins of submerged and land v.illeys are here brought together 
for purposes of comparisttn. 



The long reaches of the 
Floridian Channel resem- 
ble base levels, and may 
be seen to have much more 
gentle slopes than those of 
the Colorado canyon (shown 
on Figure 2). Indeed, 
some of the drowned 
stretches have gradients as 
low as, or even lower than 
those of the buried chan- 
nel of the Mississippi. 
Thus along portion of fig- 
ure 2, for a distance of 1 1 5 
miles, the gradient is only 
one foot per mile ; and 
along another part, for 65 
miles, the declivity is re- 
duced to six-tenths of a 
foot. Even on the abrupt 
slopes between the nearly 
level reaches, for example 
a distance of 65 miles, 
the descent averages only 
43 feet per mile ; and if 
the Mexican valleys can 
be taken as guides in in- 
terpreting the submarine 
features, it is probable that 
more detailed .soundings 
would .show the descent of 
the floor to be made up of 
almost level reaches .sep- 
arated by steps more pre- 
cipitous than those shown. 
Comparing this drowned 
valley with the valley 
above Atoyac, it may be 
observed that for stretches 
of eight or ten miles, the 
mean descent of all the 
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Steps of the land valleys amounts to 1 50 feet per mile, and for the last 
four miles, at the head of the amphitheatre even 600 feet per mile. 
Similar declivities have also been pointed out among the tributary- 
amphitheatres of the Colorado River. The slopes of the drowned 
valleys (as illustrated in figures 2 and 3), are thus seen to be a 
succession of flat reaches, like base levels, and the margins of all are 
characterized by steep slopes in all respects resembling the land valleys, 
(figures 5 and 6) descending from high table-lands. The great stretches 
of low gradients found amongst the drowned valleys, agree more or 
less with the submerged plateaus, and appear to have been formed 
when they were at base level of erosion, before their subsidence. 

If the Mississippi valley were elevated, the processes of canyon and 
valley making would gradually dissect the margins of the newly 
elevated table-land. Such appears to have been the case, at the time of 
the formation of the now buried valley, discovered near New Orleans to 
a depth of i ,000 feet. On the other hand, if the Mexican plateau were 
reduced to base level, the valley above Atoyac would be a short fjord, 
like that of the Gulf Cazonas (Figure 4), or like the buried valleys of 
the lower Mississippi. 

If the analogy be complete enough, and numerous other phenomena 
could be further cited in support of it, a most important geological 
history can be interpreted from the submarine valleys. It has been 
found that terrestrial movements arc not uniform ; and although over 
some continental regions the variation has been so slight as not to 
disturb the course of the drainage, in others it has been affected. In 
some cases barriers have been thrown across the valleys by the warp- 
ing or tilting of the earth's crust ; such as that closing Lake Ontario 
and other lakes and confined sea basins. The greatest amount of 
terrestrial movement occurs in the mountain regions ; and the least 
on the plains. There arc also indications that the greatest rate of 
depression takes place upon approaching the oceanic abysses. These 
exaggerated movements named are usually parallel to mountain ranges, 
and consequently most of them arc transverse to the courses of the 
submerged valleys, and consequently the terrestrial oscillations have 
not materially affected their depths, though they may have somewhat 
increased their slof)es ; yet not to so great an amount as to prevent 
the depths of the valleys dissecting the submarine plateaus (and pro- 
ducing banks and islands) from being used as yard sticks for measuring 
the extent of changes of level of land and sea. In the valleys parallel 
to the mountain folds, it ap|>ears that the terrestrial movements have 
given rise to deep basins. 
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The valleys beneath the Antillean seas have, in part, been excavated 
out of disturbed strata, as is suggested by the exposures of the 
formations on the adjacent islands, and also in part out of undisturbed 
beds, which last occurrence is generally the case on the coastal plains 
of the continent. The formations immediately adjacent to the drowned 
valleys belong everywhere to late geological periods. 

The characters of the submarine valleys — in their magnitude ; in 
their declivity ; in their being extensions of existing rivers ; in their 
receiving tributaries from various directions, like modern streams ; 
and in the long reaches of their floors, with low gradients, resembling 
gradation plains and base levels of land valleys — arc so strongly 
analogous to land features, as to more than indicate their common 
origin. Indeed, the likeness is so strong as to suggest a satisfactory 
explanation of the submarine valleys off the south-eastern coast of 
North America, and those of the West Indies, that is to say, they 
appear to be drowned valleys of atmospheric origin. With the occur- 
rence of the submerged valleys thus explained, it follows as a con- 
clusion that the West Indian region and the margin of the continent 
stood once nearly as high as the drowned valleys are traceable, which 
feature extends nearly to the floors of the Antillean basins. This 
implies a late elevation of the region to a height of two or three miles, 
which altitude is greater than that generally assumed in late geological 
times. But the recent extraordinary depression of the Antillean plateau 
docs not extend to the western boundary of the region. Between the 
east and the west there was a zone of diminished terrestrial movements- 
The broad valley which is now the floor of the Gulf of Mexico, has 
its counterpart setting into the continent from the Pacific side, but 
the Mexican barrier between the two oceans has only been recently 
elevated — in part to 8,000 or 10,000 feet. This seems then to be a 
physical compensation for the sinking of the Antillean plateau of the 
east, and illustrates stupendous movements in the opposite direction, in 
late geological times. 

Many writers have regarded the West Indian Islands as remnants of 
mountain ranges submerged, but no standard was found for measuring 
the amount of depression, until the application of geomorphy to the 
drowned valleys was suggested by the writer. It might have been 
formerly supposed that the West Indian basin alone sank, while there 
was no considerable change of continental elevation ; but such a hypo- 
thesis is now opposed by the analysis of the character of the valleys. 
Nor have ocean currents greatly deepened the channels, for even the 
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cols beneath the Gulf stream are hundreds of feet above the submarine 
plateaus on both sides of it. To that channel there are several 
tributaries from directions which oceanic currents could not affect. . 

Lyell, the great geological teacher, impressed upon his followers the 
instability of the land and sea. The drowned valleys are only measur- 
ing sticks for determining the amount of change. 
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